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This ROD has an associated ESD.

                              RECORD OF DECISION
                        REMEDIAL ALTERNATIVE SELECTION

   SITE:  DELAWARE CITY PVC SITE, NEW CASTLE COUNTY, DELAWARE.

   #DR
   DOCUMENTS REVIEWED:

          I AM BASING MY DECISION PRINCIPALLY ON THE FOLLOWING DOCUMENTS
   DESCRIBING THE ANALYSIS OF COST EFFECTIVENESS AND FEASIBILITY OF
   REMEDIAL ALTERNATIVES FOR THE DELAWARE CITY PVC SITE:

          - "REMEDIAL ACTION FEASIBILITY STUDY":  DELAWARE CITY PVC SITE,
            NEW CASTLE COUNTY (MALCOLM PIRNIE, ROUX ASSOCIATES, JUNE 1986).

          - "HYDROGEOLOGY AND GROUNDWATER CONDITIONS":  DELAWARE CITY PVC
            SITE, NEW CASTLE COUNTY (ROUX ASSOCIATES, FEBRUARY 4, 1983).

          - "INTERIM REPORT, GROUNDWATER CONDITIONS":  DELAWARE CITY PVC
            SITE, NEW CASTLE COUNTY (ROUX ASSOCIATES, JUNE 1982).

          - "A SITE INSPECTION REPORT":  DELAWARE CITY PVC SITE, NEW CASTLE
            COUNTY (ECOLOGY & ENVIRONMENT, INC., JUNE 28, 1982).

          - "HYDROGEOLOGIC REVIEW":  DELAWARE CITY PVC SITE, NEW CASTLE
            COUNTY (ECOLOGY AND ENVIRONMENT, INC., JUNE 3, 1982).

          - STAFF SUMMARIES AND RECOMMENDATIONS.

          - RECOMMENDATION BY THE DELAWARE DEPARTMENT OF NATURAL RESOURCES
            AND ENVIRONMENTAL CONTROL.



   #DE
   DECLARATIONS

       CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
   COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA) (42 U.S.C. SS9601-9657)
   AND THE NATIONAL CONTINGENCY PLAN (40 CFR PART 300), I HAVE DETERMINED
   THAT THE REMEDIAL ACTION DESCRIBED ABOVE, TOGETHER WITH PROPER OPERATION
   AND MAINTENANCE CONSTITUTES A COST-EFFECTIVE REMEDY WHICH MITIGATES AND
   MINIMIZES DAMAGE TO PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  THE
   REMEDIAL ACTION DOES NOT AFFECT OR VIOLATE ANY FLOODPLAIN OR WETLAND
   AREA.  THE STATE OF DELAWARE HAS BEEN CONSULTED AND AGREES WITH THE
   APPROVED REMEDY.  IN ADDITION, THE ACTION WILL REQUIRE FUTURE OPERATION
   AND MAINTENANCE ACTIVITIES TO ENSURE THE CONTINUED EFFECTIVENESS OF THE
   REMEDIES.  THESE ACTIVITIES WILL BE CONSIDERED PART OF THE APPROVED
   ACTION AND ELIGIBLE FOR TRUST FUND MONIES FOR A PERIOD OF SIX MONTHS
   FOLLOWING COMPLETION OF CONSTRUCTION.

       IN ADDITION, THE OFF-SITE DISPOSAL OF CONTAMINATED SOIL TO A SECURE
   HAZARDOUS WASTE FACILITY IS NECESSARY TO PROTECT PUBLIC HEALTH, WELFARE
   AND THE ENVIRONMENT.

       I HAVE DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN
   BALANCED AGAINST THE AVAILABILITY OF TRUST FUND MONIES FOR USE AT OTHER
   SITES.

   9/30/86
     DATE                                      JAMES M. SEIF
                                               REGIONAL ADMINISTRATOR.

                   SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
                        DELAWARE CITY PVC SUPERFUND SITE
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   SITE DESCRIPTION

        THE DELAWARE CITY PVC SITE IS LOCATED APPROXIMATELY 2 MILES
   NORTHWEST OF DELAWARE CITY AT LATITUDE 39 DEGREES 35'16"N AND LONGITUDE
   75 DEGREES 38'50"W IN NEW CASTLE COUNTY, DELAWARE.  THE SITE IS SITUATED
   ON STATE ROUTE 13 JUST WEST OF THE GETTY REFINING AND MARKETING COMPANY
   BETWEEN RED LION CREEK TO THE NORTH, AND DRAGON CREEK TO THE SOUTH.  THE
   AREA OF STUDY SITE IS APPROXIMATELY 260 ACRES. (SEE FIGURE #1).

        THE DELAWARE CITY PVC SITE CONSISTS OF A POLYVINYL CHLORIDE (PVC)
   MANUFACTURING FACILITY OWNED AND OPERATED BY FORMOSA PLASTICS
   CORPORATION (FORMOSA).  FROM 1966 UNTIL MAY, 1981, STAUFFER CHEMICAL
   COMPANY (STAUFFER) MANUFACTURED PVC RESIN AND PROCESSED VINYL CHLORIDE
   MONOMER AT THE FACILITY.  IN MAY 1981, FORMOSA ACQUIRED THE PVC
   MANUFACTURING AND PROCESSING FACILITY AND HAS CONTINUED OPERATIONS TO
   PRESENT.  STAUFFER HAS RETAINED OWNERSHIP OF AN EXISTING CARBON
   DISULFIDE PLANT ADJACENT TO FORMOSA'S PROPERTY.  IN APRIL, 1982, ONE OF
   THE DOMESTIC SUPPLY WELLS ON STAUFFER'S PROPERTY BECAME CONTAMINATED
   WITH 1,2, DICHLOROETHANE (EDC), VINYLCHLORIDE MONOMER (VCM) AND
   TRICHLOROETHYLENE (TCE).  THIS OCCURRENCE PROMPTED FORMOSA AND STAUFFER
   TO PERFORM A HYDROGEOLOGIC INVESTIGATION, CONDUCTED BY ROUX ASSOCIATES,
   WHICH IDENTIFIED THE SOURCES OF GROUND WATER CONTAMINATION (SEE FIGURE
   #2).  THE FOLLOWING SOURCES WERE IDENTIFIED AT THE SITE:

        1. OFF-GRADE BATCH PITS - UNLINED EARTHEN LAGOONS WHICH RECEIVE
           WASTEWATER FROM THE S-1 AND S-2 PRODUCTION AREAS, WHEN THE
           WASTEWATER SUMPS IN THESE AREAS OVERFLOW.  THESE LAGOONS ALSO
           SERVE AS SURGE RESERVOIRS DURING PERIODS WHEN THE WASTEWATER
           EFFLUENT CANNOT BE DISCHARGED TO THE DELAWARE RIVER.  PVC SOLIDS
           CONTAMINATED WITH EDC, VCM AND TCE ARE ALSO DEPOSITED IN THESE
           LAGOONS.  THIS SLUDGE-LIKE MATERIAL MUST BE PERIODICALLY
           EXCAVATED AND DISPOSED OF OFF-SITE.

        2. STORMWATER RESERVOIR (RV POND) - AN UNLINED EARTHEN BASIN USED
           PRIMARILY FOR STORM WATER COLLECTION.  THIS POND OCCASIONALLY
           RECEIVES PROCESS WASTEWATER AND PVC SOLIDS FROM THE PRODUCTION
           AREA (E-2) WHEN THE WASTEWATER SUMP OVERFLOWS.

        3. UNLINED DITCHES - THESE DITCHES CONDUCT STORMWATER RUNOFF FROM
           THE PLANT SITE TO THE OFF-GRADE BATCH PITS AND THE RV POND.
           PROCESS WASTEWATER IS ALSO DISCHARGED TO THESE DITCHES WHEN THE
           PRODUCTION AREA SUMPS OVERFLOW.  PVC SOLIDS HAVE BEEN DEPOSITED
           AT SEVERAL LOCATIONS IN THE DITCHES.

        4. AERATED LAGOONS - CONCRETE LINED LAGOONS WHICH RECEIVE
           WASTEWATER AND PVC SOLIDS FOR TREATMENT.  THE POTENTIAL FOR
           LEAKAGE FROM THE AERATED LAGOONS EXISTS THROUGH CRACKS IN THE
           CONCRETE LINER.

        5. CLOSED BURIED SLUDGE PITS (BURIAL PITS) - UNLINED PITS WHICH
           WERE USED TO DISPOSE OF PVC SOLIDS AND SLUDGE FROM THE AERATION
           LAGOON.  IN 1979, STAUFFER CLOSED OUT THE PITS WITH A SYNTHETIC
           CAP MADE FROM PVC AND DESIGNED TO PREVENT PERCOLATION.  THE CAP
           WAS THEN COVERED WITH SOIL AND REVEGETATED.

        6. FORMER PVC RESIN STORAGE AREA - A FORMER PVC RESIN STORAGE AREA
           WAS EXCAVATED AND REGRADED IN 1974 BY STAUFFER.  RECENT SAMPLING
           HAS INDICATED THE PRESENCE OF RESIN RESIDUE WITH EDC, VCM AND
           TCE CONCENTRATIONS AT LEVELS OF CONCERN.

        THE CLOSED BURIED SLUDGE PITS AND THE FORMER PVC RESIN STORAGE AREA
   ARE LOCATED ON THE CARBON DISULFIDE PLANT PROPERTY OWNED BY STAUFFER



   CHEMICAL COMPANY AND ARE NO LONGER IN USE.  THE REMAINING SOURCES ARE
   PART OF THE ACTIVE MANUFACTURING PROCESS AT THE FORMOSA PLASTICS PLANT.

        THE HYDROGEOLOGIC INVESTIGATION IDENTIFIED A PLUME OF CONTAMINATION
   CONSISTING OF EDC, VCM AND TCE IN THE LOWER PORTION OF COLUMBIA AQUIFER.
   HIGH CONCENTRATIONS OF EDC, VCM AND TCE ARE PRESENT IN THE GROUND WATER
   IN AN AREA ADJACENT TO, AND WEST OF THE PVC PLANT.  THE ROUX REPORT
   RECOMMENDED EVALUATING REMEDIAL ACTIONS TO ELIMINATE THE MAJOR SOURCES
   OF EDC, VCM AND TCE ON THE PROPERTY AND ELIMINATING THE GROUND WATER
   POLLUTION.

   SITE GEOLOGY

        THE SITE IS LOCATED WITHIN THE ATLANTIC COASTAL PLAN GEOLOGIC
   PROVINCE AND IS UNDERLAIN BY SOUTHEASTERLY DIPPING, UNCONSOLIDATED
   SEDIMENTARY STRATA OF CRETACEOUS AGE.

        THE CRETACEOUS DEPOSITS MANTLE THE IRREGULAR SURFACE OF THE
   CRYSTALLINE BEDROCK AND HAVE BEEN LOCALLY DIVIDED INTO THREE FORMATIONS.
   THE OLDEST OR DEEPEST DEPOSITS ARE CALLED THE POTOMAC FORMATION.  THE
   POTOMAC CONSISTS OF SILT AND CLAY BEDS WITH SANDY LAYERS OR LENSES THAT
   SERVE LOCALLY AS AQUIFERS.  THE SAND LENSES ENCOUNTERED BETWEEN CLAY
   LAYERS ARE GENERALLY THINNER THAN THE CLAYS.  THE SAND LAYERS DIVIDE THE
   POTOMAC FORMATION INTO THREE ZONES, THE UPPER, MIDDLE, AND LOWER.  THE
   POTOMAC FORMATION IS AN IMPORTANT MUNICIPAL AND INDUSTRIAL WATER SUPPLY
   SOURCE IN THE AREA. (SEE FIGURE #3).

        STRATIGRAPHICALLY OVERLYING THE POTOMAC FORMATION WITHIN A PORTION
   OF THE AREA OF INVESTIGATION, IS A LAYER OF WHITE, "SUGARY",
   FINE-GRAINED SAND KNOWN AS THE MAGOTHY FORMATION.

        ABOVE THE POTOMAC AND MAGOTHY FORMATIONS IN THE STUDY AREA, IS THE
   MERCHANTVILLE FORMATION WHICH BELONGS TO THE MATAWAN GROUP OF UPPER
   CRETACEOUS AGE.

        THE MERCHANTVILLE FORMATION CONSISTS OF GREENISH-GREY CLAYEY SILT
   WITH CLAY, WHICH IS LOCALLY ABUNDANT AS THE IN FILLING OF BURROWS OF
   BENTHIC ORGANISMS.  THE MERCHANTVILLE FORMATION HAS A LOW PERMEABILITY
   AND THUS SERVES AS AN AQUITARD WHICH HYDRAULICALLY SEPARATES THE SAND OF
   THE MAGOTHY AND POTOMAC FORMATIONS FROM THE OVERLYING COLUMBIA AQUIFER.
   WHERE THE MERCHANTVILLE IS ABSENT, CLAYS OF THE UPPER POTOMAC ARE
   PRESENT DIRECTLY BELOW THE COLUMBIA AND SERVE THE SAME PURPOSE.  ALL
   EVIDENCE FROM THIS INVESTIGATION INDICATES THAT THE COLUMBIA IS
   CONTINUOUSLY UNDERLAIN BY AN AQUITARD.

        OVERLYING THE IRREGULAR TOPOGRAPHY OF THE MERCHANTVILLE IS THE
   COLUMBIA FORMATION WHICH IS PLEISTOCENE IN AGE.  THE COLUMBIA FORMATION
   IN NORTHERN DELAWARE CONSISTS OF QUART & SAND WITH MINOR INTERBEDS AND
   LENSES OF GRAVEL, SILT AND CLAY.  THE COLUMBIA AQUIFER IS A WATER SUPPLY
   SOURCE FOR MANY RESIDENTS OF THIS AREA.

   HYDROGEOLOGY OF COLUMBIA AQUIFER

        THE DRILLING AND SAMPLING PROGRAM PERFORMED DURING THE RI HAS
   CONCENTRATED ON THE COLUMBIA FORMATION, BECAUSE THIS IS THE AQUIFER THAT
   WAS FOUND TO CONTAIN EDC, VCM AND TCE.  THE RESISTIVITY SURVEY THAT WAS
   ALSO PERFORMED DURING THE INVESTIGATION HAS HELPED TO CONFIRM THE
   CONTINUITY OF THE MERCHANTVILLE AND/OR POTOMAC CLAY UNDER THE ENTIRE
   STUDY AREA.  IT HAS ALSO DEMONSTRATED THAT THE POTOMAC CLAY LAYER IS
   CONTINUOUS UNDER THE MAGOTHY SAND LAYER WHICH IS PRESENT IN THE WESTERN
   PORTION OF THE SITE.  DUE TO THE PRESENCE OF THE POTOMAC CLAY PRESENT IN
   THE AREA IT CAN BE CONCLUDED THAT THE POTOMAC FORMATION IS NOT



   THREATENED BY CONTAMINATION AT THE PRESENT TIME.

        WATER TABLE MAPS PREPARED DURING THE RI REPORT SHOW INDICATIONS OF
   A "MOUND" IN THE WATER TABLE UNDER THE WESTERN PORTION OF THE PVC PLANT
   PROPERTY.  THE HIGHEST WATER LEVEL IN THIS MOUND WAS RECORDED AT
   OBSERVATION WELL OW-11, EAST OF THE IDENTIFIED SOURCES.  THIS MOUND IS
   PROBABLY CAUSED BY WATER LOSSES AT THE PLANT (FIRE WATER PONDS, COOLING
   WATER TOWERS) UPGRADIENT OF THE IDENTIFIED SOURCE AREA.  GROUND WATER
   FLOWS FROM THE AREA OF THIS MOUND UNDER THE SOURCES TO THE NORTHWEST,
   WEST AND SOUTHWEST TOWARD U.S.  ROUTE 13.  GROUND WATER TO THE WEST OF
   ROUTE 13 FLOWS EAST TO CONVERGE WITH THE FLOW FROM THE PLANT.  THUS,
   GROUND WATER FLOWING TO THE NORTHWEST, TOWARD OW-5, TURNS IN A NORTHERLY
   DIRECTION (ROUGHLY PARALLEL TO ROUTE 13) AND FLOWS TOWARD RED LION
   CREEK.  GROUND WATER FLOWING FROM THE PVC PLANT TOWARD OW-16 TURNS IN A
   SOUTHERLY DIRECTION AND FLOWS TO DRAGON RUN.  (SEE FIG. 4).

        WITHIN THE COLUMBIA AQUIFER ON THE STAUFFER PROPERTY, THERE IS A
   DOWNWARD COMPONENT OF GROUNDWATER FLOW TYPICAL OF A RECHARGE AREA.  THE
   UNDERLYING MERCHANTVILLE FORMATION WILL RESTRICT FURTHER MOVEMENT OF
   GROUND WATER INTO THE DEEPER AQUIFER.  THIS EXPLAINS WHY EDC, VCM AND
   TCE CAN BE FOUND IN ONLY THE LOWER PORTIONS OF THE COLUMBIA AQUIFER.

   #SH
   SITE HISTORY

        IN 1966 STAUFFER CHEMICAL COMPANY OF WESTPORT, CONNECTICUT, FOUNDED
   THE DELAWARE CITY PVC PLANT, WHICH IS USED FOR THE MANUFACTURING OF
   POLYVINYL CHLORIDE RESIN (PVC), POLYVINYL ACETATE AND OTHER POLYMERS.
   FROM 1971 TO 1974 OFF-GRADE PVC RESIN, SLUDGE FROM THE WASTEWATER
   TREATMENT SYSTEM AND RESIDUE FROM THE STRIPPING PROCESS WERE DISPOSED OF
   IN TWO ON-SITE PITS.  THESE "BURIED SLUDGE PITS" WERE CLOSED AND COVERED
   IN 1979.  OFF-GRADE PVC RESIN WAS DISPOSED OF IN A THIRD PIT.  THIS
   MATERIAL WAS REMOVED AND THE PITS BACKFILLED IN 1974.  THESE THREE PITS
   CONSTITUTE THE AREAS ONSITE WHERE DISPOSAL OF WASTE OCCURRED.

        IN MAY 1981, STAUFFER CHEMICAL COMPANY SOLD THE PVC PLANT TO
   FORMOSA PLASTICS CORPORATION, WHO CURRENTLY OPERATES THE FACILITY.  THE
   SALE DID NOT INCLUDE THE PROPERTY ON WHICH THE TWO BURIED SLUDGE PITS
   ARE LOCATED AND ON WHICH THE THIRD DISPOSAL PIT, NOW BACKFILLED, WAS
   ALSO LOCATED.  THIS PROPERTY WAS RETAINED AS PART OF THE STAUFFER
   CHEMICAL COMPANY CARBON DISULFIDE PLANT, WHICH IS LOCATED ADJACENT TO
   THE PVC PLANT PROPERTY.

        ON MARCH 9 AND 10, 1982, EPA CONDUCTED AN INSPECTION AND SAMPLING
   OF THE DELAWARE CITY PVC PLANT.  A TOTAL OF 20 SAMPLES WERE OBTAINED,
   INCLUDING 8 SURFACE WATER, 9 MONITORING WELL, 2 INDUSTRIAL WELL, 2
   RESIDENTIAL WELL, 3 SOIL, AND 1 WASTE SAMPLE.  SAMPLE RESULTS FROM THIS
   INSPECTION HAVE INDICATED THAT SERIOUS CONTAMINATION OF THE SHALLOW
   GROUNDWATER IN THE COLUMBIA FORMATION EXISTS UNDER THE SITE.  IN
   PARTICULAR, HIGH LEVELS OF VCM, TCE, AND EDC WERE FOUND IN GROUND WATER
   SAMPLES FROM MONITORING WELLS LOCATED IN THE VICINITY OF THE LAGOONS AND
   BURIED SLUDGE PITS.

        SUBSEQUENT TO THIS INSPECTION, STAUFFER CHEMICAL COMPANY AND EPA
   CONDUCTED SAMPLING OF THE RESIDENTIAL WELLS LOCATED NORTHWEST OF THE
   SOURCES IN THE SHALLOW (COLUMBIA) AQUIFER.  THE RESULTS SHOWED
   SIGNIFICANT CONTAMINATION OF THE WELLS WITH EDC AND VCM.  THE IMPACTED
   DOMESTIC WELLS (3 WELLS) WERE IMMEDIATELY REPLACED WITH AN ALTERNATIVE
   WATER SUPPLY (TANK TRUCK AND BOTTLED WATER).

        THE RESIDENTIAL WELL CONTAMINATION PROMPTED STAUFFER TO CONDUCT A
   HYDROGEOLOGIC INVESTIGATION.  THIS DETAILED HYDROGEOLOGIC INVESTIGATION



   INCLUDED:  THE INSTALLATION OF 32 MONITORING WELLS, A SENSITIVITY
   SURVEY, AND WELL SAMPLING.  THE RESULTS ARE DESCRIBED IN THE ROUX
   ASSOCIATES, INC. REPORT DATED FEBRUARY 4, 1983.  THE FINDINGS AND
   CONCLUSIONS FROM THE ROUX REPORT ARE OUTLINED BELOW:

        1. "THE SHALLOW GEOLOGY IN THE AREA OF INVESTIGATION, FROM THE LAND
           SURFACE DOWNWARD, INCLUDES:  LAYERS OF SAND (COLUMBIA
           FORMATION); A CLAYEY SILT AQUITARD (MERCHANTVILLE FORMATION); A
           SAND LAYER (MAGOTHY FORMATION); AND A THICK CLAY LAYER OF THE
           POTOMAC FORMATION.

        2. THE MERCHANTVILLE FORMATION AND UPPER CLAY LAYER OF THE POTOMAC
           FORMATION ARE APPARENTLY CONTINUOUS BENEATH THE SITE AND
           HYDRAULICALLY SEPARATE THE COLUMBIA AQUIFER FROM DEEPER POTOMAC
           AQUIFERS.

        3. HIGH CONCENTRATIONS OF EDC AND VCM ARE PRESENT IN GROUND WATER
           IN THE COLUMBIA AQUIFER IN THE AREA ADJACENT TO, AND WEST OF,
           THE PVC PLANT.

        4. THE EXTENT OF EDC AND VCM IN THE COLUMBIA AQUIFER HAS BEEN
           DETERMINED TO BE LIMITED TO AN AREA OF THE STAUFFER AND FORMOSA
           PROPERTIES WEST OF THE PVC PLANT AND POSSIBLY A SMALL PORTION OF
           GETTY PROPERTY WEST OF ROUTE 13.  ALSO, EDC AND VCM IS LIMITED
           TO THE LOWER PORTION OF THIS AQUIFER.

        5. GROUND WATER FLOW IN THE COLUMBIA AQUIFER FROM THE WESTERN
           PORTION OF THE PVC PLANT PROPERTY IS APPARENTLY IN ALL
           DIRECTIONS.  OBSERVATION WELLS IN THE COLUMBIA AQUIFER TO THE
           NORTH, SOUTH, AND EAST OF THE PLANT DO NOT CONTAIN DETECTABLE
           CONCENTRATIONS OF EDC OR VCM.  OBSERVATION WELLS TO THE WEST OF
           THE PLANT DO CONTAIN THESE COMPOUNDS.  THEREFORE, BASED ON THE
           DISTRIBUTION OF EDC AND VCM IN THE COLUMBIA, THE FLOW OF GROUND
           WATER CONTAINING THESE COMPOUNDS IS TO THE WEST.

        6. BASED ON THE OBSERVED GROUND WATER FLOW DIRECTIONS AND THE
           CONCENTRATIONS OF EDC AND VCM IN GROUND WATER SAMPLES FROM
           OBSERVATION WELLS, IT APPEARS THAT THE SOURCE(S) OF EDC AND VCM
           ARE THE SURFACE IMPOUNDMENTS IN THE WESTERN PORTION OF THE PVC
           PLANT PROPERTY.  BASED ON THE CONSTRUCTION OF THESE
           IMPOUNDMENTS, IT IS LOGICAL TO ASSUME THAT THE OFF-GRADE BATCH
           PITS, WHICH ARE UNLINED, ARE THE PRINCIPAL SOURCE.

        7. FLOW OF GROUND WATER IN THE COLUMBIA AQUIFER TO THE WEST OF THE
           PVC PLANT IS APPARENTLY CONTROLLED BY THE SLOPE OF THE UPPER
           SURFACE OF THE MERCHANTVILLE, THE PRESENCE OF MORE PERMEABLE
           SEDIMENT IN THE DEEPER PORTION OF THE COLUMBIA, AND A GROUND
           WATER MOUND IN THE WESTERN PORTION OF THE PVC PLANT PROPERTY.

        8. THE RATE OF GROUND WATER FLOW IN THE COLUMBIA AQUIFER IS
           ESTIMATED TO RANGE BETWEEN 0.3 AND 1 FOOT PER DAY (APPROXIMATELY
           100 TO 300 FEET PER YEAR).

        9. THE TOTAL VOLUME OF GROUND WATER FLOWING PAST THE BOUNDARY OF
           STAUFFER'S PROPERTY TO THE WEST (BENEATH ROUTE 13) IS ESTIMATED
           TO BE 100,000 GALLONS PER DAY (70 GALLONS PER MINUTE).  ONLY THE
           DEEPER PORTION OF THIS FLOW CONTAINS EDC AND VCM.

       10. THE COLUMBIA AQUIFER IS USED LOCALLY FOR INDIVIDUAL DOMESTIC
           SUPPLY.  THE DEEP POTOMAC AQUIFER IS USED LOCALLY BY GETTY FOR
           INDUSTRIAL WATER SUPPLY.

       11. NO WATER SUPPLY WELL WITHIN THE AREA OF INVESTIGATION, DOMESTIC



           OR INDUSTRIAL, (EXCEPT FOR ONE ON-SITE STAUFFER RESIDENCE)
           CONTAINS DETECTABLE CONCENTRATIONS OF EDC OR VCM.  THE ONE
           EXCEPTION (IN ADDITION TO THE STAUFFER DOMESTIC WELL) IS A
           SINGLE FINDING IN 1982 OF 6.1 PPB EDC IN A SUPPLY WELL FOR AN
           STAPLEFORD CHEVROLET DEALER ON ROUTE 13, SOUTH OF WRANGLE HILL
           ROAD.  HOWEVER, THIS VALUE WAS QUESTIONED IN THE ROUX REPORT
           SINCE THE CONCENTRATION WAS NEAR THE DETECTION LIMIT.

       12. DISCHARGE FROM THE COLUMBIA AQUIFER APPEARS TO BE TO LOCAL
           STREAMS, PRIMARILY DRAGON RUN.

       13. NONE OF THE STREAM SAMPLES COLLECTED IN THE STUDY AREA CONTAINED
           DETECTABLE CONCENTRATIONS OF EDC OR VCM.".

        IN MAY 1984, EPA AND THE DEPARTMENT OF NATURAL RESOURCES AND
   ENVIRONMENTAL CONTROL (DNREC) ENTERED INTO A CONSENT ORDER WITH STAUFFER
   AND FORMOSA TO PERFORM A FEASIBILITY STUDY (FS) FOR THE SITE AND TO
   IMPLEMENT AN APPROVED REMEDIAL ACTION.  THE FINAL FS WAS SUBMITTED TO
   EPA IN JUNE 1986 AND WAS RELEASED FOR PUBLIC COMMENT ON JULY 25, 1986.

   #CSS
   CURRENT SITE STATUS

        AFTER THE SUBMITTAL OF THE ROUX ASSOCIATES REPORT, STAUFFER AND
   FORMOSA CONTINUED GROUND WATER MONITORING IN ORDER TO TRACK THE
   MIGRATION OF THE GROUND WATER PLUME.  DURING ONE OF THESE SAMPLING
   EFFORTS IN 1983, EDC AND VCM WERE DETECTED IN THE FORAKER GETTY SERVICE
   STATION AND STAPLEFORD CHEVROLET DEALER WELLS SOUTH OF THE PREVIOUSLY
   MAPPED PLUME AREA.  STAUFFER PROVIDED AN ALTERNATE WATER SUPPLY (TANK
   TRUCK AND BOTTLED WATER) TO THE OWNERS OF THESE TWO WELLS.  THIS
   SAMPLING CONFIRMED THE CONTAMINATION OF THE AUTO DEALER'S WELL
   QUESTIONED BY ROUX IN 1983.

   IN AUGUST 1985, STAUFFER PROVIDED CITY WATER FROM THEIR PLANT TO THE
   THREE RESIDENCES ON THEIR PROPERTY.  IN 1986, THE TELEPHONE COMPANY
   RELAY STATION WELL LOCATED SOUTH OF THE FORAKER GETTY AND STAPLEFORD
   CHEVROLET WELLS, ALSO BECAME CONTAMINATED WITH EDC, VCM AND TCE.  THE
   OWNER OF THE WELL WAS ALSO PROVIDED WITH A TEMPORARY WATER SUPPLY BY
   STAUFFER AND FORMOSA.

        A PERMANENT SOLUTION FOR THE FORAKER GETTY, STAPLEFORD CHEVROLET
   AND TELEPHONE COMPANY RELAY STATION WELLS WILL BE SPECIFICALLY ADDRESSED
   DURING THE RECOMMENDED REMEDIAL ACTION.

   ADDITIONAL REMEDIAL INVESTIGATION ACTIVITIES

        IN ACCORDANCE WITH THE CONSENT AGREEMENT, STAUFFER AND FORMOSA
   PERFORMED AN ADDITIONAL REMEDIAL INVESTIGATION (RI) AT THE SITE.  THIS
   ADDITIONAL RI WORK INCLUDED THE INSTALLATION OF MONITORING WELLS, PUMP
   TESTING, AND SOIL TESTING.  WITH REGARD TO MONITORING, FOUR (4)
   ADDITIONAL MONITORING WELLS WERE INSTALLED TO IDENTIFY THE EXTENT OF THE
   PLUME MIGRATION.  TWO MONITORING WELLS OW-30 AND OW-31 WERE INSTALLED TO
   DEFINE THE SOUTHERN LIMIT OF THE PLUME AND TWO MONITORING WELLS OW-32
   AND OW-33 WERE INSTALLED TO DETERMINE THE NORTHERN LIMIT OF THE PLUME.
   THESE MONITORING WELLS, INCLUDING OTHER SELECTED WELLS, WERE SAMPLED
   DURING THE AUGUST AND DECEMBER 1984 SAMPLING EFFORTS (SEE TABLES 1 AND 2).

        THE RESULTS OF THE AUGUST AND DECEMBER 1984 SAMPLING WERE COMPARED
   WITH THE LIMITS OF THE PLUME IDENTIFIED IN THE ROUX ASSOCIATES REPORT
   DATED FEBRUARY 4, 1983.  A COMPARISON OF THE PREVIOUS SAMPLING RESULTS
   AND THE LATER RESULTS



   INDICATED:

        1. THE GROUND-WATER SAMPLE COLLECTED IN AUGUST 1984 FROM OW-30
           SHOWS LEVELS OF 1,100 PPB EDC AND 50 PPB VCM (TABLE 1).  THIS
           FINDING IS CONSISTENT WITH THE GROUND-WATER FLOW DIRECTIONS
           MAPPED FOR THE AREA AND MORE SIGNIFICANTLY, THIS WELL SHOWED NO
           EDC OR VCM THE FIRST TIME IT WAS SAMPLED.

        2. IT APPEARS THAT THE PLUME HAS STABILIZED IN THE NORTHERLY
           DIRECTION.  DESPITE FINDINGS OF EDC AND VCM IN OW-5 FROM THE
           INCEPTION OF THE PROJECT, OW-33, AND OW-32 HAVE NEVER SHOWN EDC
           OR VCM.  THIS SITUATION IS THE RESULT OF THIS AREA OF THE
           COLUMBIA AQUIFER BEING SIGNIFICANTLY LESS PERMEABLE WITH A LOWER
           GRADIENT THAN THOSE TO THE SOUTH.

        3. NEITHER EDC OR VCM WERE DETECTED IN THE WELLS WEST OF ROUTE 13
           (OW-33, OW-29, OW-28).

        A PUMP TEST PROGRAM WAS CONDUCTED TO DETERMINE THE AQUIFER
   HYDRAULIC PARAMETERS NECESSARY FOR THE DESIGN OF A POTENTIAL GROUNDWATER
   INTERCEPT SYSTEM.  IT WAS DETERMINED THAT RECOVERY WELLS COULD BE PUMPED
   BETWEEN 10 AND 15 GALLONS PER MINUTE (GPM) OVER AN EXTENDED PERIOD OF TIME.

        A TOTAL OF TEN TEST PITS IN THE FORMER PVC RESIN STORAGE AREA
   (TP 9-18) WERE EXCAVATED ON OCTOBER 23, 1984 UNDER THE SUPERVISION OF A
   GEOLOGIST FROM ROUX ASSOCIATES.  THE PURPOSE OF EXCAVATING THESE PITS
   WAS TO INVESTIGATE THIS POTENTIAL SOURCE AREA AND TO DETERMINE ITS
   SIGNIFICANCE WITH REGARD TO LOCAL GROUNDWATER CONTAMINATION.  SAMPLES
   WERE COLLECTED, LOGGED, AND DELIVERED TO STAUFFER'S EASTERN RESEARCH
   CENTER FOR VCM, EDC, AND TCE ANALYSIS.  A MINIMUM OF TWO SAMPLES WERE
   COLLECTED FROM EACH TEST PIT, WITH AT LEAST ONE SAMPLE NORMALLY BEING
   COLLECTED FROM NATURAL SEDIMENTS UNDERLYING ANY FILL OR RESIN.  THE
   LOCATIONS OF THE TEST PITS ARE SHOWN ON FIGURE 5 AND ANALYSIS RESULTS
   ARE GIVEN IN TABLES 3 & 4.  FOUR ADDITIONAL TEST PITS (TP19-22) WERE
   EXCAVATED ON NOVEMBER 29, 1984.  THE PURPOSE OF THESE PITS WAS TO
   FURTHER DEFINE THE EXTENT OF THE PVC RESIN.  ANALYTICAL RESULTS FOR
   THESE RESIN/SOIL SAMPLES ARE GIVEN IN TABLE 2.  OVERALL THE
   CONCENTRATIONS OF EDC IN THE SOIL RANGED FROM NON-DETECTABLE (ND) TO 120
   PARTS PER MILLION (PPM) AND THE CONCENTRATIONS OF TCE RANGED FROM ND-210
   PPM.  NOTE:  THE DETECTION LIMIT IN SOIL IS 4 PPM.

   ENDANGERMENT ASSESSMENT

        THE FEASIBILITY STUDY PERFORMED BY MALCOLM PIRNIE PROVIDED AN
   ANALYSIS OF THE POTENTIAL ENVIRONMENTAL AND HEALTH-RELATED IMPACTS
   REPRESENTED BY THE CONTAMINANTS VCM, EDC, AND TCE.  THE ANALYSIS USED
   AVAILABLE PHYSIOCHEMICAL, TOXICOLOGICAL AND FATE ASSESSMENT DATA,
   RELATIVE TO THE ABOVE CONTAMINANTS, IN ORDER TO SCREEN AND EVALUATE
   POTENTIAL PATHWAYS OF EXPOSURE, RECEPTORS AND ASSOCIATED HEALTH AND
   ENVIRONMENTAL RISKS.

        FOR ANY OF THE ABOVE MENTIONED COMPOUNDS TO REPRESENT A POTENTIAL
   THREAT TO ENVIRONMENTAL OR HUMAN RECEPTORS, AN EXPOSURE PATHWAY FROM
   THESE SOURCE AREAS TO THE RECEPTORS MUST EXIST.  THE SIGNIFICANCE OF
   AIR, SURFACE WATER, SOIL AND GROUND WATER AS POTENTIAL EXPOSURE PATHWAYS
   WAS CONSIDERED AND EVALUATED:

        AIR - THE SMALL AMOUNT OF VOLATILIZATION OF EDC, VCM AND TCE FROM
   THE UNLINED DITCHES, BATCH PITS, RV POND AND AERATION LAGOONS IS THE
   PRIMARY RELEASE MECHANISM TO AIR FROM THE IDENTIFIED SOURCES.  IT IS
   ESTIMATED THAT TOTAL VCM EMISSIONS FROM THE UNLINED DITCHES, BATCH PITS,
   RV POND AND AERATION LAGOONS AMOUNT TO 0.33 LB/DAY.  RELATIVE TO



   RELEASES CONTROLLED UNDER THE CLEAN AIR ACT FROM THE ACTIVE OPERATION,
   THE RELEASE OF VCM, EDC, AND TCE REPRESENTS AN INSIGNIFICANT EXPOSURE
   PATHWAY.

        SOIL - TWO TYPES OF EXPOSURE PATHWAYS, DIRECT AND INDIRECT DERMAL
   CONTACT, ARE CONSIDERED IN THE EVALUATION OF ON-SITE SOILS.  THE MOST
   SIGNIFICANT PATHWAY IS DIRECT DERMAL CONTACT WITH PVC SLUDGES CONTAINING
   VCM, EDC OR TCE, DURING THEIR REMOVAL OR BY UNAUTHORIZED PERSONS
   ENTERING THE SITE.  DIRECT DERMAL CONTACT IS HIGHLY UNLIKELY.  DURING
   PERIODS OF EXCAVATION AND REMOVAL, SPECIFIC WORKER PROTECTIVE CONTROLS
   WILL BE EMPLOYED AND, IN ADDITION, PLANT SECURITY MEASURES ARE MORE THAN
   SUFFICIENT TO ENSURE THAT UNAUTHORIZED SITE ACCESS WILL NOT OCCUR.

        THE SECOND PATHWAY IS INDIRECT CONTACT AND INVOLVES THE
   CONTAMINATION OF GROUND WATER THROUGH LEACHING OF THE VCM, EDC AND TCE
   FROM OVERLYING PVC SLUDGES.  THE REMEDIAL INVESTIGATION STUDY CONCLUDED
   THAT GROUND WATER CONTAMINATION BY INDIRECT CONTACT WITH ON-SITE PVC
   SLUDGES CONSTITUTES THE GREATEST ENVIRONMENTAL AND HUMAN HEALTH THREAT.
   THE PROPOSED REMEDIAL ALTERNATIVE MEASURES WILL ELIMINATE CONTAMINATED
   PVC SLUDGES AS AN INDIRECT EXPOSURE PATHWAY TO ENVIRONMENTAL AND HUMAN
   RECEPTORS.

        SURFACE WATER - GROUND WATER CONTAINING VCM, EDC AND TCE IS
   MIGRATING NORTHERLY TOWARD RED LION CREEK AND SOUTHERLY TOWARD DRAGON
   RUN.  SERVING AS A DISCHARGE POINT FOR THE CONTAMINATED GROUND WATER
   PLUME, THESE SURFACE WATERS REPRESENT A POTENTIAL EXPOSURE PATHWAY FOR
   AQUATIC BIOTA AND HUMANS.  AVAILABLE DATA FROM THE LITERATURE, HOWEVER,
   INDICATES THAT THE RAPID VOLATILIZATION RATES FOR VCM, EDC AND TCE UNDER
   THE TURBULENT STREAM CONDITIONS FOUND IN TYPICAL SURFACE WATERS WILL
   SIGNIFICANTLY REDUCE THESE CONTAMINANT LEVELS.  RED LION CREEK AND
   DRAGON RUN MAY NOT BE TURBULENT TO THE POINT OF PRODUCING VOLATILIZATION
   RATES COMPARABLE TO THE LITERATURE.  NEVERTHELESS, THE POTENTIAL IMPACTS
   OF THE CONTAMINANTS REACHING THE SURFACE WATER MUST BE ADDRESSED.

        GROUND WATER - A DETAILED HYDROGEOLOGIC INVESTIGATION HAS CONFIRMED
   THE PRESENCE OF THE CONTAMINANTS VCM, EDC AND TCE IN THE COLUMBIA
   AQUIFER.  THIS AQUIFER SERVES AS A DRINKING WATER SUPPLY FOR RESIDENTS
   IN THE SURROUNDING AREA AND, THEREFORE, REPRESENTS A SIGNIFICANT
   POTENTIAL THREAT FOR DIRECT HUMAN EXPOSURE VIA INGESTION, INHALATION AND
   DERMAL CONTACT.  CONSUMPTION OF CONTAMINATED GROUND WATER BY LOCAL
   RESIDENTS REPRESENTS THE MOST SIGNIFICANT SITE-RELATED EXPOSURE PATHWAY
   AND HEALTH RISK THREAT.

        POTENTIAL HUMAN AND ENVIRONMENTAL RECEPTORS AT THIS SITE ARE
   DESCRIBED BELOW:

        HUMAN RECEPTORS - AS DISCUSSED EARLIER, THE MOST SIGNIFICANT
   POTENTIAL EXPOSURE PATHWAY IS VIA THE GROUND WATER.  A CONCERN EXISTS
   THAT RESIDENTS COULD POTENTIALLY BE EXPOSED TO THE CONTAMINANTS VIA
   INGESTION OF THE GROUND WATER OR VIA INHALATION OF VAPORS OR DERMAL
   CONTACT DURING COOKING, BATHING, AND OTHER DOMESTIC USES.  SAMPLES
   COLLECTED FROM MONITORING WELLS AS PART OF THE REMEDIAL INVESTIGATION
   STUDY INDICATE THE PRESENCE OF VCM, EDC, AND TCE.  THE USE OF THE THREE
   WELLS ON STAUFFER PROPERTY SERVING RESIDENCES HAS BEEN DISCONTINUED DUE
   TO CONTAMINATION IN ONE WELL BY VCM AND EDC.

        HYDROGEOLOGIC INVESTIGATIONS INDICATE THAT THE GROUND WATER PLUME
   IS MOVING AWAY FROM THE SITE IN A NORTHERLY DIRECTION, TOWARDS RED LION
   CREEK, AND IN A SOUTHERLY DIRECTION TOWARDS DRAGON RUN.  AN ESTIMATED
   25-30 RESIDENCES THAT UTILIZE GROUND WATER ARE LOCATED DOWNGRADIENT OF
   THE NORTHERLY AND SOUTHERLY PATHS OF THE PLUME.  THESE RESIDENCES ARE
   LOCATED ALONG ROUTE 13 NORTH OF ITS INTERSECTION WITH ROUTE 7, IN THE
   VICINITY OF THE INTERSECTION OF ROUTE 13 AND WRANGLE HILL ROAD, AND



   FURTHER TO THE SOUTH ALONG ROUTE 13.  ONLY ONE OF THESE RESIDENTIAL
   WELLS MAY BE TAPPING DEEPER, PROTECTED AQUIFERS.

        A HYDRAULIC CONNECTION, BETWEEN THE GROUND WATER AND RED LION CREEK
   AND DRAGON RUN, REPRESENTS A POTENTIAL EXPOSURE PATHWAY VIA SURFACE
   WATER, SINCE THESE CREEKS ARE USED FOR RECREATIONAL OR DRINKING WATER
   PURPOSES.

        OFF-SITE EXPOSURE OF HUMANS TO VCM, EDC, AND TCE VIA AIR OR SOIL IS
   NOT LIKELY SINCE THE RELEASE OF CONTAMINANTS FROM SOURCE AREAS TO AIR IS
   INSIGNIFICANT AND SOIL DERMAL CONTACT IS VIRTUALLY NON-EXISTENT.

        ENVIRONMENTAL RECEPTORS - FUTURE POTENTIAL ENVIRONMENTAL RECEPTORS
   OF THE CONTAMINANTS VCM, EDC AND TCE INCLUDE THE AQUATIC AND TERRESTRIAL
   BIOTA OF THE SURROUNDING AREA, HOWEVER, THERE IS VERY LITTLE INFORMATION
   ON THE ACTUAL BIOTIC COMMUNITIES PRESENT.  THE AREA IS LARGELY RURAL
   WITH SOME COMMERCIAL/INDUSTRIAL DEVELOPMENT.  THE PRIMARY PATHWAY FOR
   EXPOSURE OF BIOTA IS THROUGH SURFACE WATERS POTENTIALLY CONTAMINATED BY
   GROUNDWATER.  THE PERSISTENCE OF THESE CONTAMINANTS IN SURFACE WATERS
   WOULD BE LIMITED, AS DISCUSSED PREVIOUSLY.  IN ADDITION, DATA ON VCM,
   EDC AND TCE IN THE LITERATURE INDICATES THAT NONE OF THESE THREE
   SUBSTANCES HAS A HIGH POTENTIAL FOR BIOACCUMULATION OR BIOMAGNIFICATION
   IN AQUATIC OR TERRESTRIAL BIOTA.

   #AE
   ALTERNATIVE EVALUATION

        THE MAJOR OBJECTIVES FOR THE REMEDIAL ACTION TO BE TAKEN AT THE
   DELAWARE CITY PVC SITE ARE TO ABATE THE SOURCES OF CONTAMINATION AND TO
   MITIGATE THE EXISTING PLUME OF CONTAMINATED GROUND WATER.  THIS WOULD
   INVOLVE PREVENTING AND/OR REDUCING:  A) INFILTRATION THROUGH THE
   SOURCES; B) FURTHER MIGRATION OF THE EXISTING CONTAMINATED SHALLOW
   GROUND WATER;
   C) DIRECT CONTACT OF THE SOIL WITH THE PVC RESIN; D) FUTURE
   CONTAMINATION OF THE POTOMAC FORMATION, AND E) THE DEGRADATION OF
   SURFACE WATERS.  THE REQUIREMENTS OF CERCLA SECTION 104, EPA'S MANDATE
   TO PROTECT THE PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT, DETERMINE
   THE GOALS AND LEVEL OF RESPONSE FOR THE SITE.

        IN AN EFFORT TO DETERMINE REMEDIAL ALTERNATIVES FOR THE SUBJECT
   SITE, FEASIBLE TECHNOLOGIES WERE IDENTIFIED.  THESE TECHNOLOGIES WERE
   THEN SCREENED TO ELIMINATE ALL BUT THE MOST PRACTICABLE AND
   IMPLEMENTABLE ONES.  THIS SCREENING CONSIDERED:  TECHNICAL, PUBLIC
   HEALTH, ENVIRONMENTAL, INSTITUTIONAL, AND COST CONSIDERATIONS.  THOSE
   TECHNOLOGIES THAT PASSED THE TECHNOLOGY SCREENING PROCESS WERE USED TO
   FORM REMEDIAL ALTERNATIVES.

   THE REMEDIAL ALTERNATIVES WERE DEVELOPED USING BEST ENGINEERING
   JUDGEMENT TO SELECT A TECHNOLOGY OR GROUP OF TECHNOLOGIES THAT BEST
   ADDRESSES THE PROBLEMS EXISTING AT THE SITE TO PROTECT PUBLIC HEALTH,
   WELFARE, AND THE ENVIRONMENT.  IN AN EFFORT TO PROVIDE A DEGREE OF
   FLEXIBILITY IN THE FINAL SELECTION OF A REMEDIAL ACTION, ALTERNATIVES
   COVERING A RANGE OF REMEDIAL ACTION CATEGORIES HAVE BEEN DEVELOPED.

        THESE CATEGORIES ARE DESCRIBED BELOW:

        A)  NO ACTION

        B)  ALTERNATIVES FOR TREATMENT OR DISPOSAL IN AN OFF-SITE FACILITY.

        C)  ALTERNATIVES WHICH ATTAIN PUBLIC HEALTH AND ENVIRONMENTAL
            STANDARDS AS DEFINED BY CERCLA.



        D)  ALTERNATIVES WHICH EXCEED PUBLIC HEALTH AND ENVIRONMENTAL
            STANDARDS AS DEFINED BY CERCLA .

        E)  ALTERNATIVES WHICH DO NOT ATTAIN PUBLIC HEALTH OR ENVIRONMENTAL
            STANDARDS BUT WILL REDUCE THE LIKELIHOOD OF PRESENT OR FUTURE
            THREAT.

        IN ORDER TO ESTABLISH A MEANS OF EVALUATING THE DEVELOPED REMEDIAL
   ALTERNATIVES, SECTION 300.68(H) OF THE NATIONAL CONTINGENCY PLAN (NCP)
   WAS REVIEWED.  IN ACCORDANCE WITH THE NCP, CRITERIA WERE SELECTED BY
   MALCOLM PIRNIE TO EVALUATE THE DEVELOPED ALTERNATIVES.  WITH THE
   EXCEPTION OF PUBLIC ACCEPTANCE, THE SELECTED CRITERIA PRESENTED BELOW
   ARE CONSISTENT WITH THE EPA FINAL DRAFT GUIDANCE DOCUMENT FOR THE
   PREPARATION OF REMEDIAL ACTION FEASIBILITY STUDIES UNDER CERCLA DATED
   OCTOBER 18, 1984 (DRAFT GUIDANCE DOCUMENT) AND ARE DEFINED AS FOLLOWS:

   CRITERION           DEFINITION

   ENVIRONMENTAL       ENVIRONMENTAL EFFECTIVENESS IS DEFINED AS THE
   EFFECTIVENESS       ABILITY OF A PARTICULAR REMEDIAL ALTERNATIVE TO
                       PROVIDE MITIGATION OF FUTURE GROUND WATER AND
                       SURFACE WATER CONTAMINATION.

   RELIABILITY         RELIABILITY IS DEFINED AS THE LEVEL AND DIFFICULTY
                       OF OPERATION AND MAINTENANCE (O&M) REQUIREMENTS FOR
                       A DEMONSTRATED TECHNOLOGY TO REACH AND MAINTAIN THE
                       DESIRED PERFORMANCE.

   PUBLIC              PUBLIC ACCEPTANCE IS DEFINED AS THE REACTION MOST
   ACCEPTANCE          LIKELY TO BE EXPRESSED BY THE NEIGHBORING
                       COMMUNITIES TO THE POTENTIAL HEALTH EFFECTS OF A
                       PARTICULAR REMEDIAL ALTERNATIVE.  COMMUNITY
                       OPPOSITION CAN PREVENT VIABLE PLANS FROM BEING
                       IMPLEMENTED.

   CONSTRUCTIBILITY    CONSTRUCTIBILITY IS DEFINED AS THE LABOR EFFORT AND
                       DEGREE OF CONSTRUCTION DIFFICULTY NECESSARY TO
                       IMPLEMENT A PARTICULAR REMEDIAL ALTERNATIVE
                       CONSIDERING THE PHYSICAL CHARACTERISTICS OF THE SITE
                       AND EXTERNAL FACTORS SUCH AS CONSTRUCTION EQUIPMENT
                       AND MATERIALS AVAILABILITY.

   TIME FRAME          TIME FRAME IS DEFINED AS THE LENGTH OF TIME IT TAKES
                       TO COMPLETE THE CONSTRUCTION OF A PARTICULAR
                       REMEDIAL ALTERNATIVE.

   SAFETY              SAFETY IS DEFINED AS THE AMOUNT OF PRECAUTION
                       NECESSARY TO PREVENT ACCIDENTAL EXPOSURE FROM
                       OCCURRING TO EITHER ON-SITE WORKERS OR NEARBY
                       RESIDENTS DURING THE ACTUAL IMPLEMENTATION OF A
                       PARTICULAR REMEDIAL ALTERNATIVE OR FOR DISPOSAL OFF
                       SITE.

        THE DEVELOPED REMEDIAL ALTERNATIVES WERE RANKED (USING THE MATRIX
   APPROACH AS DESCRIBED IN CHAPTER 3 OF THE DRAFT GUIDANCE DOCUMENT) WITH
   THE SIX CRITERIA DEFINED ABOVE.  WEIGHING FACTORS FOR EACH CRITERION,

   WHICH VARY FROM 0.5 TO 1.2, WERE ALSO DEVELOPED AND USED IN THE
   EVALUATION PROCESS.  THE WEIGHING FACTORS USED BY MALCOLM PIRNIE WERE
   BASED ON PRIOR REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) DOCUMENT
   AND ATTEMPT TO REFLECT THE RELATIVE IMPORTANCE OF THE INDIVIDUAL CRITERIA.

        A RANK ORDERING TECHNIQUE WAS USED AS AN EFFECTIVE METHOD TO



   ELIMINATE APPROPRIATE ALTERNATIVES FROM FURTHER DETAILED CONSIDERATION.

   ANALYSIS OF REMEDIAL ALTERNATIVES

   NOTE:  TABLES 5 & 6 CONTAIN COSTS FOR ALL ALTERNATIVES.

   ELEMENTS COMMON TO ALTERNATIVES BELOW:

      - OFFSITE DISPOSAL - THE FS PREPARED BY MALCOLM PIRNIE DISCUSSES
        THREE OPTIONS FOR THE EXCAVATION AND DISPOSAL OF THE PVC SLUDGE
        FROM THE IMPOUNDMENTS.  THESE OPTIONS ARE:  EXCAVATION AND DISPOSAL
        OF THE PVC SLUDGE IN A MUNICIPAL LANDFILL, EXCAVATION AND DISPOSAL
        OF THE PVC SLUDGE IN A RCRA HAZARDOUS WASTE MANAGEMENT FACILITY
        (HWMF) AND THE RECOVERY OF THE PVC SLUDGE TO THE MAXIMUM EXTENT
        POSSIBLE AS A SALEABLE FINISHED PRODUCT AND DISPOSAL OF THE
        NON-RECOVERABLE SOIL/PVC MIXTURE IN A RCRA HWMF.

        THE DISPOSAL OF THE PVC SLUDGES IN THE MUNICIPAL LANDFILL DOES NOT
        COMPLY WITH THE AGENCY'S POLICY REGARDING THE OFF-SITE DISPOSAL OF
        SUPERFUND WASTE.  THE OFF-SITE DISPOSAL POLICY REQUIRES ALL OF THE
        WASTE FROM A SUPERFUND SITE TO BE TAKEN TO A RCRA HWMF.  THEREFORE,
        THIS ALTERNATIVE WAS DETERMINED TO BE UNACCEPTABLE BY EPA.

           THE DISPOSAL OF THE PVC SLUDGE AT A RCRA HWMF WHILE COMPLYING
        WITH THE AGENCY'S OFF-SITE POLICY IS AN EXPENSIVE ALTERNATIVE
        (APPROXIMATELY 2-3 TIMES COST OF DISPOSAL AT A MUNICIPAL FACILITY)
        AND DOES NOT NECESSARILY PROVIDE A PERMANENT REMEDY.  THE RECOVERY
        OF THE SLUDGE AND DISPOSAL OF THE EXCESS WASTE IN A RCRA FACILITY
        IS COST EFFECTIVE AND ENVIRONMENTALLY EFFECTIVE, BECAUSE IT REDUCES
        THE AMOUNT OF WASTE TO BE TAKEN OFF-SITE, PROVIDES A PERMANENT
        REMEDY FOR A SIGNIFICANT PERCENTAGE OF THE EXISTING PVC SLUDGE, IS
        LESS EXPENSIVE THAN DISPOSAL OF ALL THE PVC SLUDGE IN A RCRA
        FACILITY AND IS COMPARABLE IN COST TO THE DISPOSAL OF ALL THE PVC
        SLUDGE IN THE MUNICIPAL LANDFILL.  IT ALSO ATTAINS ALL
        ENVIRONMENTAL AND PUBLIC HEALTH STANDARDS UNDER CERCLA.

             THE RECOVERY OF THE PVC SLUDGES TO THE MAXIMUM EXTENT POSSIBLE
        (ESTIMATED BY THE COMPANIES TO BE 80-85%) AS A SALEABLE FINISHED
        PRODUCT AND DISPOSAL OF THE NON-RECOVERABLE SOIL/PVC MIXTURE IN A
        RCRA HAZARDOUS WASTE MANAGEMENT FACILITY (HWMF) WILL BE USED IN THE
        SOURCE CONTROL ALTERNATIVES.

      - USE OF RCRA CONTROLS - MOST OF THE ALTERNATIVES LISTED BELOW
        INCLUDE THE INSTALLATION OF SOME TYPE OF LINER OR CAP TO PREVENT OR
        MINIMIZE THE CONTINUING LEACHING OF CONTAMINANTS INTO THE
        GROUNDWATER AT THE SITE.  THE MALCOLM PIRNIE STUDY DISCUSSES THE
        USE OF CLAY, SINGLE SYNTHETIC AND DOUBLE SYNTHETIC LINERS, CONCRETE
        LINING FOR THE TRENCHES AND SINGLE AND DOUBLE SYNTHETIC CAPS.

           THE NATIONAL CONTINGENCY PLAN (SECTION 300.68(J), 47 FED. REG.,
        31180 (JULY 16, 1982)) STATES THAT THE REMEDIAL ALTERNATIVE
        SELECTED WILL BE THE ONE THE AGENCY DETERMINES IS COST EFFECTIVE
        (I.E. THE LOWEST COST ALTERNATIVE THAT IS TECHNICALLY FEASIBLE,
        RELIABLE, AND WHICH WILL EFFECTIVELY MITIGATE OR MINIMIZE DAMAGE TO
        HUMAN HEALTH, WELFARE AND THE ENVIRONMENT.).  IN ADDITION, IN
        SELECTING A REMEDIAL ACTION FOR THIS SITE, THE EPA MUST ALSO
        CONSIDER ALL OTHER APPLICABLE ENVIRONMENTAL LAWS INCLUDING RCRA.

           VINYL CHLORIDE IS A RCRA LISTED WASTE IN PURE FORM, BUT WHEN
        MIXED WITH BYPRODUCTS OF MANUFACTURING, THE WASTE MIXTURE IS
        EXEMPT.  EPA EXAMINED THE TECHNICAL ALTERNATIVES PRESENTED AND
        AVAILABLE TO MINIMIZE MIGRATION OF CONTAMINANTS.  THE RELEVANT



        STANDARDS FOR CAPS AND LINERS, OUTLINED IN RCRA FOR CONTROL OF
        MIGRATION OF HAZARDOUS WASTES, WERE SEEN TO PROVIDE THE CONTROL
        THAT IS REQUIRED.  THEREFORE, THE ALTERNATIVES WERE EVALUATED IN
        THIS LIGHT TO INSURE THAT THEY MEET THE REQUIREMENTS OF CERCLA AND
        THE NCP AND ARE ESSENTIALLY THOSE THAT WOULD BE REQUIRED UNDER
        RCRA.

        THE DESIGN REQUIREMENTS FOR MULTI-MEDIA OR MULTIPLE CAPS AND LINERS
        OUTLINED IN RCRA ARE SUITABLE FOR STORAGE AREAS AND TREATMENT UNITS
        BECAUSE THEY ALLOW BETTER ENVIRONMENTAL PROTECTION THAN SINGLE
        LINERS AND ENABLE MONITORING OF THE UPPER CAP OR LINER TO IDENTIFY
        FAILURES BEFORE SERIOUS LEAKAGE RESULTS.

   ANALYSIS OF REMEDIAL ALTERNATIVES (CONT)

   A. OFF-GRADE BATCH PITS AND RV POND REMEDIAL ALTERNATIVES

        THESE TWO SOURCES HAVE BEEN CONSIDERED TOGETHER SINCE THE SAME
   REMEDIAL ACTIONS APPLY TO BOTH.  IN DEVELOPING REMEDIAL ALTERNATIVES, IT
   WAS DETERMINED THAT FORMOSA WOULD CONTINUE TO KEEP BOTH THE OFFGRADE
   BATCH PITS AND THE RV POND IN SERVICE DUE TO THEIR IMPORTANCE IN THE
   CONTINUED OPERATION OF THE PLANT.  HENCE, ANY ALTERNATIVES IN WHICH
   THESE IMPOUNDMENTS ARE TAKEN OUT OF SERVICE WERE INITIALLY SCREENED OUT.

   ALTERNATIVE NO. 1 -  NO ACTION

        THIS ALTERNATIVE INVOLVES NO REMEDIAL ACTION AND LEAVES THE SOURCES
   IN THEIR EXISTING STATE.  BOTH OFF-GRADE BATCH PITS AND RV POND ARE OF
   EARTHEN CONSTRUCTION WHICH IS NOT SUITABLE FOR RETAINING WASTEWATER.  AT
   THE PRESENT TIME, THE PVC SLUDGES PLACED IN THESE BASINS ARE IN DIRECT
   CONTACT WITH THE SOIL AND CAUSE GROUNDWATER CONTAMINATION THROUGH
   LEACHING OF THE VCM, EDC, AND TCE.  THE GROUNDWATER CONTAMINATION
   THROUGH DIRECT CONTACT WITH ON-SITE PVC SLUDGES CONSTITUTES THE GREATEST
   ENVIRONMENTAL AND HUMAN HEALTH THREAT.  A NO ACTION ALTERNATIVE WOULD
   PROVIDE NO ADDITIONAL PROTECTION TO THE PUBLIC HEALTH OR ENVIRONMENT AND
   THE CONTAMINATION OF SOIL AND GROUNDWATER WOULD CONTINUE.

   ALTERNATIVE NO. 2 - RECOVERY OF THE PVC SLUDGES AND INSTALLATION OF A
   CLAY LINER

        THIS ALTERNATIVE INCLUDES EXCAVATION OF THE PVC SLUDGES AND
   CONTAMINATED SOIL TO LEVELS TO BE DETERMINED AT THE DESIGN STAGE AND
   RECOVERY OF PVC TO THE MAXIMUM EXTENT POSSIBLE.  DISPOSAL OF
   NON-RECOVERABLE MATERIAL WILL BE AT AN OFF-SITE RCRA HWMF.  THIS
   ALTERNATIVE ALSO INCLUDES INSTALLATION OF A THREE FOOT CLAY LINER
   COMPACTED TO A PERMEABILITY OF 10-7 CM/SEC.

        SINCE THIS ALTERNATIVE INVOLVES EXCAVATION AND RECOVERY OF
   CONTAMINATED SLUDGES, THE RISK OF FURTHER GROUNDWATER CONTAMINATION FROM
   THESE SLUDGES WILL BE ELIMINATED.  THE CLAY LINER WILL PREVENT THE
   LEACHING OF VCM, EDC, AND TCE INTO THE GROUNDWATER.  THE CLAY LINER,
   HOWEVER, MAY NOT BE COMPLETELY RELIABLE DUE TO THE POTENTIAL FOR
   CRACKING, THUS JEOPARDIZING THE INTEGRITY OF THE LINER.  THIS
   ALTERNATIVE DOES NOT ATTAIN PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS AS
   DEFINED BY CERCLA.

   ALTERNATIVE NO. 3 - RECOVERY OF THE PVC SLUDGES AND INSTALLATION OF
   A SINGLE SYNTHETIC LINER

        THIS ALTERNATIVE INCLUDES EXCAVATION OF THE PVC SLUDGES AND
   CONTAMINATED SOIL TO LEVELS TO BE DETERMINED AT THE DESIGN STAGE, AND
   RECOVERY OF PVC TO THE MAXIMUM EXTENT POSSIBLE.  DISPOSAL OF
   NON-RECOVERABLE MATERIAL WILL BE AT AN OFF-SITE RCRA HWMF.  THIS



   ALTERNATIVE ALSO INCLUDES INSTALLATION OF A SINGLE SYNTHETIC LINER.
   PRIOR TO INSTALLATION OF A SYNTHETIC LINER, THE SITE WILL BE CAREFULLY
   GRADED TO REMOVE ROCKS AND OTHER MATERIALS THAT MAY PUNCTURE THE LINER
   AND A LAYER OF CLAY OR GEOTEXTILE MATERIAL MAY BE PLACED AS A SUB-BASE.
   A ONE FOOT THICK LAYER OF CLAY WILL BE PLACED ON TOP OF THE SYNTHETIC
   LINER TO PROTECT AGAINST WEATHERING.  THREE DOWNGRADIENT MONITORING
   WELLS WILL BE INSTALLED TO MONITOR ANY POTENTIAL CONTAMINANT MIGRATION
   FROM THE PITS AND THE POND.  THE WELLS WILL BE INITIALLY SAMPLED ON A
   QUARTERLY BASIS FOR PH, TOC, TOX, CONDUCTIVITY, VCM, TCE AND EDC.  IF
   SAMPLING RESULTS FROM TWO CONSECUTIVE QUARTERS ARE FOUND TO BE
   CONSISTENT AND ACCEPTABLE, FURTHER SAMPLING MAY BE EXTENDED TO
   SEMI-ANNUALLY.  IN ADDITION, A HAZARDOUS SUBSTANCE LIST (HSL) ANALYSIS
   WILL BE CONDUCTED ONCE A YEAR.

        SINCE THIS ALTERNATIVE INVOLVES RECOVERY OF CONTAMINATED SLUDGES,
   THE RISK OF GROUND WATER CONTAMINATION FROM THESE SLUDGES WILL BE
   ELIMINATED.  THE SINGLE SYNTHETIC LINER IS MORE ENVIRONMENTALLY
   EFFECTIVE THAN A CLAY LINER, BUT SINGLE LINERS DO NOT ATTAIN PUBLIC
   HEALTH AND ENVIRONMENTAL STANDARDS AS DEFINED BY CERCLA.

   ALTERNATIVE NO. 4 - RECOVERY OF THE PVC SLUDGES AND INSTALLATION OF
   A DOUBLE SYNTHETIC LINER

        UNDER THIS ALTERNATIVE, THE CONTAMINATED SLUDGES AND SOIL WILL BE
   EXCAVATED TO LEVELS TO BE DETERMINED AT THE DESIGN STAGE AND WILL BE
   RECOVERED TO THE MAXIMUM EXTENT POSSIBLE.  NON-RECOVERABLE MATERIAL WILL
   BE DISPOSED OF OFF-SITE IN A RCRA HWMF.  THE RISK OF GROUNDWATER
   CONTAMINATION FROM DIRECT CONTACT OF THESE SLUDGES WITH THE SOIL WILL BE
   ELIMINATED.  THIS ALTERNATIVE ALSO INCLUDES INSTALLATION OF A DOUBLE
   SYNTHETIC LINER.  PRIOR TO INSTALLATION OF THE LOWER (SECONDARY) LINER,
   THE SITE WILL BE CAREFULLY GRADED TO REMOVE ROCKS AND OTHER MATERIALS
   THAT MAY PUNCTURE THE LINER.  THEN A LAYER OF CLAY WILL BE PLACED AS A
   SUB-BASE ON THE GRADED SITE.  AFTER THE SECONDARY LINER IS PLACED, A
   LOOSE FILL MATERIAL (SAND/GRAVEL) WILL BE INSTALLED ON TOP.  THIS FILL
   MATERIAL WILL PROVIDE DRAINAGE TO A LEAK DETECTION SYSTEM WHICH WILL
   ALSO BE INSTALLED AT THAT TIME.  THE LEAK DETECTION SYSTEM IS GENERALLY
   A SLOTTED PIPE THAT IS PITCHED TO A SUMP LOCATED OUTSIDE OF THE
   IMPOUNDMENT.  DUE TO THE SLOPE OF THE PITS AND THE RV POND, A LOOSE FILL
   WOULD NOT REMAIN ON THE SIDE SLOPES.  A GEOTEXTILE FABRIC WILL,
   THEREFORE, BE PLACED BETWEEN THE SYNTHETIC LINERS ALONG THE SIDE SLOPES.
   ABOVE THE DRAINAGE LAYER AN UPPER SYNTHETIC LINER WILL BE INSTALLED AND
   A ONE-FOOT THICK CLAY LAYER WILL BE PLACED ON TOP OF THE UPPER SYNTHETIC
   LINER TO PROTECT IT AGAINST WEATHERING AND EROSION.  THE LINER AND
   GEOTEXTILE FABRIC WILL BE TIED INTO THE BERM AROUND THE IMPOUNDMENT WITH
   THE TOP CLAY COVER EXTENDED TO COVER THE TIE-IN.  THE MONITORING
   REQUIREMENTS FOR THIS ALTERNATIVE WOULD BE THE SAME AS FOR THE SINGLE
   LINER ALTERNATIVE DESCRIBED EARLIER.

        THE DOUBLE LINER ALTERNATIVE WILL PROVIDE THE MOST PROTECTION
   AGAINST GROUNDWATER CONTAMINATION.  ANY WASTEWATER THAT POSSIBLY
   PENETRATES THROUGH THE FIRST LINER SHOULD BE RETAINED BY THE SECOND AND
   DETECTED BY THE DETECTION SYSTEM.  HENCE, THE ENVIRONMENTAL
   EFFECTIVENESS OF THE DOUBLE LINER IS CONSIDERED TO BE EXCELLENT.

        RELIABILITY OF THE DOUBLE LINER IS JUDGED TO BE EXCELLENT DUE TO
   LOW OPERATION AND MAINTENANCE REQUIREMENTS ONCE THE SYSTEM IS INSTALLED.
   IN ADDITION, DOUBLE SYNTHETIC LINER SYSTEMS WITH LEAK DETECTION SYSTEMS
   HAVE DEMONSTRATED THEIR RELIABILITY AND APPLICABILITY AT SIMILAR SITES.
   IN PARTICULAR, THE DOUBLE LINER IS MORE RELIABLE IN PREVENTING LEAKAGE
   THAN THE CLAY OR SINGLE SYNTHETIC LINER OVER TIME AND REPRESENTS A SMALL
   INCREASE IN COST.

        THE DOUBLE LINER ALTERNATIVE MEETS ALL PUBLIC HEALTH AND



   ENVIRONMENTAL STANDARDS AS DEFINED BY CERCLA.

   B. UNLINED DITCHES REMEDIAL ALTERNATIVES

        IN DEVELOPING REMEDIAL ALTERNATIVES FOR THE UNLINED DITCHES IT WAS
   DETERMINED THAT FORMOSA WOULD CONTINUE TO OPERATE THE DITCHES AS PART OF
   THEIR WASTEWATER TREATMENT PLANT.  IT WAS ALSO DETERMINED THAT THE PVC
   SLUDGES WITHIN THE UNLINED DITCHES CANNOT BE RECOVERED DUE TO
   CONTAMINATION WITH SOIL IN THE DITCHES AND, THEREFORE, APPROXIMATELY 100
   CUBIC YARDS (CY) OF SOLIDS WILL BE REMOVED AND DISPOSED OF IN A RCRA
   HWMF.  THE AMOUNT OF SOLID MATERIAL TO BE REMOVED IS BASED ON A ONE FOOT
   DEEP EXCAVATION ALONG AN ESTIMATED TWENTY FIVE PERCENT OF THE TOTAL
   LENGTH OF THE UNLINED DITCHES.  THE ACTUAL AREAS WHICH REQUIRE
   EXCAVATION WERE VISUALLY NOTED DURING A 1985 SITE VISIT, BASED ON THE
   PRESENCE OF THE WHITE PVC RESIDUE.

   ALTERNATIVE NO. 1 - NO ACTION

        THIS ALTERNATIVE INVOLVES NO REMEDIAL ACTION AND LEAVES THE SOURCE
   IN ITS EXISTING STATE.  THE UNLINED DITCHES ARE OF EARTHEN CONSTRUCTION
   AND DO NOT PREVENT LEACHING OF VCM, TCE, AND EDC FROM THE PVC SOLIDS
   INTO THE GROUNDWATER.  THE GROUNDWATER CONTAMINATION THROUGH CONTACT
   WITH ON-SITE PVC SLUDGES CONSTITUTES THE GREATEST ENVIRONMENTAL AND
   HUMAN HEALTH THREAT.  A NO ACTION ALTERNATIVE WOULD PROVIDE NO
   ADDITIONAL PROTECTION TO THE PUBLIC HEALTH AND THE ENVIRONMENT AND THE
   CONTAMINATION OF SOIL AND GROUNDWATER WOULD BE EXPECTED TO CONTINUE.

   ALTERNATIVE NO. 2 - INSTALLATION OF CONCRETE TRENCH

        IN THIS ALTERNATIVE NO CONTAMINATION WOULD BE REMOVED AND A
   PRE-CAST 4-INCH THICK CONCRETE LINER WOULD BE PLACED IN THE DITCHES (SEE
   FIG. 7).  THE CONCRETE TRENCH WOULD BE SUSCEPTIBLE TO EROSION AND
   CRACKING DURING ITS OPERATION.  IF CRACKING DOES OCCUR, IT COULD CAUSE
   FURTHER GROUND WATER CONTAMINATION DUE TO LEACHING OF THE VCM, EDC, AND
   TCE FROM THE PVC SLUDGES THAT ARE LEFT IN THE DITCHES.  THIS ALTERNATIVE
   DOES NOT ATTAIN PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS AS DEFINED BY
   CERCLA.

   ALTERNATIVE NO. 3 - PVC SLUDGE EXCAVATION AND INSTALLATION OF SINGLE
   SYNTHETIC LINER

        IN THIS ALTERNATIVE, CONTAMINATED SLUDGES WILL BE REMOVED AND
   DISPOSED OF OFF-SITE IN A RCRA HWMF.  THE RISK OF GROUNDWATER
   CONTAMINATION DUE TO DIRECT CONTACT OF THE SLUDGES WITH THE SOIL WILL BE
   ELIMINATED.  THIS ALTERNATIVE ALSO INVOLVES INSTALLATION OF A SINGLE
   SYNTHETIC LINER (SEE FIG. 7). THESE DITCHES CONVEY WASTE TO STORAGE
   AREAS AND ARE NOT STORAGE AREAS THEMSELVES.  SINGLE LINERS ARE BELIEVED
   TO PROVIDE AN ADEQUATE BARRIER AND EFFECTIVE PROTECTION OF THE
   GROUNDWATER.  PRIOR TO INSTALLATION OF THE SYNTHETIC LINER, THE SITE
   WILL BE CAREFULLY GRADED TO REMOVE ROCKS AND OTHER MATERIALS THAT MAY
   PUNCTURE THE LINER.  A GEOTEXTILE FABRIC WILL BE USED AS THE SUB-BASE
   MATERIAL TO PROTECT THE LINER FROM PUNCTURING.  THE GEOTEXTILE FABRIC
   WILL ALSO HELP TO KEEP THE SIDE SLOPES FROM ERODING.

        THE PVC SLUDGE EXCAVATION AND LINING OF THE DITCHES WITH AN
   IMPERMEABLE SYNTHETIC LINER WILL SIGNIFICANTLY REDUCE THE POTENTIAL FOR
   LEAKAGE INTO THE GROUNDWATER.  THE ENVIRONMENTAL EFFECTIVENESS OF THE
   SYNTHETIC LINER WAS JUDGED TO BE EXCELLENT COMPARED TO THAT OF A
   CONCRETE TRENCH.  THERE ARE CONCERNS REGARDING THE STABILITY OF THE
   SYNTHETIC LINER WITH THE ERODING SIDE SLOPES, HOWEVER, THE GEOTEXTILE
   FABRIC WILL BE HELPFUL IN CONTROLLING THIS FACTOR.

        THIS ALTERNATIVE ATTAINS PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS



   AS DEFINED BY CERCLA.

   ALTERNATIVE NO. 4 - PVC SLUDGE EXCAVATION AND INSTALLATION OF CONCRETE TRENCH

        IN THIS ALTERNATIVE, CONTAMINATED SLUDGES WILL BE REMOVED AND
   DISPOSED OF OFF-SITE IN A RCRA HWMF.  THE RISK OF GROUNDWATER
   CONTAMINATION DUE TO DIRECT CONTACT OF SLUDGES WITH THE SOIL WILL BE
   ELIMINATED.  THIS ALTERNATIVE ALSO INCLUDES INSTALLATION OF A PRE-CAST
   4-INCH THICK CONCRETE LINER.  THE CONCRETE TRENCH WILL BE SUSCEPTIBLE TO
   EROSION AND CRACKING DURING ITS OPERATION.  IF CRACKING DOES OCCUR, IT
   COULD CAUSE FURTHER GROUNDWATER CONTAMINATION DUE TO LEACHING OF THE
   VCM, EDC, AND TCE FROM THE PVC SLUDGES THAT ARE CONTAINED IN THE DITCHES
   DUE TO THE ACTIVE OPERATIONS.  THIS ALTERNATIVE DOES NOT ATTAIN PUBLIC
   HEALTH AND ENVIRONMENTAL STANDARDS AS DEFINED BY CERCLA.

   C. AERATED LAGOONS - REMEDIAL ALTERNATIVES

        IN DEVELOPING REMEDIAL ACTIONS/ALTERNATIVES FOR THE AERATED LAGOONS
   IT WAS DETERMINED THAT FORMOSA WOULD CONTINUE TO OPERATE THE LAGOONS AS
   PART OF THEIR WASTEWATER TREATMENT PLANT.  THEREFORE, ANY ALTERNATIVES
   IN WHICH THESE IMPOUNDMENTS ARE TAKEN OUT OF SERVICE HAVE NOT BEEN
   CONSIDERED.  ADDITIONALLY, THE RECOVERY OF THE PVC SLUDGES TO THE
   MAXIMUM EXTENT POSSIBLE AS A SALEABLE FINISHED PRODUCT AND DISPOSAL OF
   THE NON-RECOVERABLE SOIL/PVC MIXTURE IN A RCRA HWMF WILL BE USED IN ALL
   OF THE SOURCE CONTROL ALTERNATIVES.

   ALTERNATIVE NO. 1 - NO ACTION

        THIS ALTERNATIVE INVOLVES NO REMEDIAL ACTION AND LEAVES THE SOURCE
   IN ITS EXISTING STATE.  THE LAGOONS ARE CONSTRUCTED WITH A REINFORCED
   CONCRETE LINER, WHICH HAS ERODED IN DIFFERENT AREAS.  AT THE PRESENT
   TIME, THESE LAGOONS ARE NOT EFFECTIVE IN RETAINING WASTEWATER.  THE VCM,
   TCE AND EDC FOUND IN THE PVC SLUDGES, MOVE THROUGH CRACKS IN THE
   CONCRETE LINER AND CAUSE GROUNDWATER CONTAMINATION.  THE GROUNDWATER
   CONTAMINATION AT THE SITE CONSTITUTES A GREAT ENVIRONMENTAL AND HUMAN
   HEALTH THREAT.  A NO ACTION ALTERNATIVE WOULD PROVIDE NO ADDITIONAL
   PROTECTION TO THE PUBLIC HEALTH OR ENVIRONMENT AND THE CONTAMINATION OF
   SOIL AND GROUNDWATER COULD BE EXPECTED TO CONTINUE.

   ALTERNATIVE NO. 2 - PVC SLUDGE RECOVERY AND REPAIR OF A CONCRETE LINER

        THIS ALTERNATIVE INCLUDES EXCAVATION OF THE PVC SLUDGES AND
   RECOVERY OF PVC TO THE MAXIMUM EXTENT POSSIBLE.  DISPOSAL OF
   NON-RECOVERABLE MATERIAL WILL BE IN AN OFF-SITE RCRA HWMF.  THE RISK OF
   GROUNDWATER CONTAMINATION DUE TO LEACHING OF THE VCM, EDC AND TCE
   THROUGH CRACKS IN THE EXISTING CONCRETE LINER WILL BE ELIMINATED.  THIS
   ALTERNATIVE ALSO INCLUDES THE REPAIR OF THE EXISTING CONCRETE LINER.
   AFTER THE LINER IS REPAIRED, IT WILL STILL BE SENSITIVE TO EROSION AND
   CRACKING DURING ITS OPERATION.  IF CRACKING DOES OCCUR, IT COULD CAUSE
   FURTHER GROUNDWATER CONTAMINATION DUE TO LEACHING OF THE VCM, EDC AND
   TCE FROM THE PVC SLUDGES.  THIS ALTERNATIVE DOES NOT ATTAIN ALL PUBLIC
   HEALTH AND ENVIRONMENTAL STANDARDS AS DEFINED BY CERCLA.

   ALTERNATIVE NO. 3 - PVC SLUDGE RECOVERY AND INSTALLATION OF A SINGLE
   SYNTHETIC LINER

        THIS ALTERNATIVE INCLUDES EXCAVATION OF THE PVC SLUDGES AND
   RECOVERY OF PVC TO THE MAXIMUM EXTENT POSSIBLE.  DISPOSAL OF
   NON-RECOVERABLE MATERIAL WOULD BE IN AN OFF-SITE RCRA HWMF.

        THIS ALTERNATIVE ALSO INCLUDES REPAIR OF THE EXISTING CONCRETE
   LINER AND INSTALLATION OF A SINGLE SYNTHETIC LINER OVER THE EXISTING
   LINER.  THE RISK OF GROUNDWATER CONTAMINATION DUE TO LEACHING OF THE



   VCM, EDC AND TCE THROUGH THE CRACKS IN THE EXISTING CONCRETE LINER WOULD
   BE ELIMINATED.

        AFTER EXCAVATION OF THE ACCUMULATED PVC SOLIDS AND CRACK REPAIR,
   GEOTEXTILE FABRIC WILL BE PLACED OVER THE EXISTING CONCRETE TO PROTECT
   THE SYNTHETIC LINER FROM WEAR AND PUNCTURE.  MONITORING WELLS WILL BE
   INSTALLED AND SAMPLED TO VERIFY THE CONTAINMENT (AS DESCRIBED FOR THE
   OFFGRADE BATCH PITS AND RV POND).  THE SINGLE LINER SYSTEM PLACED OVER
   THE CLEANED AND REPAIRED EXISTING LINER WOULD PROVIDE MORE PROTECTION
   AGAINST LEAKAGE OF THE CONTAMINANTS TO GROUNDWATER THAN THE REPAIRED
   CONCRETE LINER.  HOWEVER, A SINGLE SYNTHETIC LINER SYSTEM DOES NOT
   ATTAIN ALL PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS AS DEFINED BY
   CERCLA.

   ALTERNATIVE NO. 4 - PVC RECOVERY AND INSTALLATION OF A DOUBLE SYNTHETIC
   LINER

        UNDER THIS ALTERNATIVE, THE CONTAMINATED SLUDGES WILL BE RECOVERED
   TO THE MAXIMUM EXTENT POSSIBLE AND NON-RECOVERABLE MATERIAL WILL BE
   DISPOSED OF IN OFF-SITE A RCRA HWMF.  THE RISK OF GROUNDWATER
   CONTAMINATION DUE TO LEACHING OF THE VCM, EDC AND TCE THROUGH THE CRACKS
   IN THE EXISTING CONCRETE LINER WILL BE ELIMINATED.

        THIS ALTERNATIVE ALSO INCLUDES REPAIR OF THE EXISTING CONCRETE
   LINER AND INSTALLATION OF A DOUBLE SYNTHETIC LINER OVER THE EXISTING
   LINER.  THE DOUBLE LINER SYSTEM HAS BEEN DESCRIBED PREVIOUSLY:  CLAY
   SUB-BASE, SECONDARY SYNTHETIC LINER, LEAK DETECTION SYSTEM, GEOTEXTILE

   FABRIC, PRIMARY SYNTHETIC LINER, AND CLAY COVER.  MONITORING WELLS WILL
   BE INSTALLED AND SAMPLED TO VERIFY CONTAINMENT (AS DESCRIBED FOR
   OFFGRADE BATCH PITS AND RV POND).

        THE DOUBLE LINER ALTERNATIVE WILL PROVIDE THE GREATEST PROTECTION
   AGAINST GROUNDWATER CONTAMINATION.  ANY WASTEWATER THAT COULD POSSIBLY
   PENETRATE THROUGH THE FIRST LINER SHOULD BE RETAINED BY THE SECOND AND
   DETECTED BY THE LEAK DETECTION SYSTEM.  HENCE, THE ENVIRONMENTAL
   EFFECTIVENESS OF THE DOUBLE LINER IS CONSIDERED TO BE EXCELLENT.

        RELIABILITY OF THE DOUBLE LINER IS JUDGED TO BE EXCELLENT DUE TO
   LOW OPERATION AND MAINTENANCE REQUIREMENTS ONCE THE SYSTEM IS INSTALLED.
   IN ADDITION, DOUBLE SYNTHETIC LINER SYSTEMS WITH LEAK DETECTION SYSTEMS
   HAVE DEMONSTRATED THEIR AVAILABILITY AND APPLICABILITY AT SIMILAR SITES.

        THE DOUBLE LINER IS MORE RELIABLE IN PREVENTING LEAKAGE THAN THE
   CONCRETE OR SINGLE SYNTHETIC LINER OVER TIME AND REPRESENTS A SMALL
   INCREASE IN COST.

        THE DOUBLE LINER ALTERNATIVE MEETS ALL PUBLIC HEALTH AND
   ENVIRONMENTAL STANDARDS AS DEFINED BY CERCLA.

   D. CLOSED BURIED SLUDGE PITS - REMEDIAL ALTERNATIVES

        THE UNLINED CLOSED BURIED SLUDGE PITS (APPROXIMATELY 30,000 FT2 IN
   AREA) WERE USED TO DISPOSE OF PVC SOLIDS AND SLUDGE FROM AERATION
   LAGOONS.  IN 1979, THESE PITS WERE CLOSED OUT WITH A SINGLE 20 MIL PVC
   CAP, COVERED WITH TOPSOIL AND REVEGETATED.  THE CAPPED AREA WAS GRADED
   TO PROMOTE STORMWATER RUNOFF TO A COLLECTION DITCH WHICH RUNS ALONG THE
   PERIMETER OF THE AREA.  THE SYNTHETIC CAP IS TIED INTO THE GROUND BEYOND
   THE EXTENT OF THE CONTAMINATED SLUDGES AND SOILS.  IT SHOULD BE NOTED
   THAT DIRECT CONTACT OF THE BURIED SLUDGES WITH THE UNDERLYING
   GROUNDWATER IS NOT ANTICIPATED TO BE A PROBLEM, SINCE THE WATER TABLE
   LIES BELOW THE DEEPEST AREA OF CONTAMINATION.



   ALTERNATIVE NO. 1 - NO ACTION

        IN THIS ALTERNATIVE THE EXISTING CAP WOULD BE PERIODICALLY
   INSPECTED FOR SIGNS OF EROSION, PUNCTURE, INFILTRATION AND REPAIRED AS
   NECESSARY.  AN INSPECTION OF THE PVC LINER CONDUCTED IN JULY 1985 BY
   STAUFFER, INDICATED MINIMAL TO NO REDUCTION OF INTEGRITY OF THE CAP
   SYSTEM.  THE TOPSOIL WAS UNCOVERED AT TWO LOCATIONS TO SAMPLE THE
   INTEGRITY OF THE PVC CAP.  THESE SAMPLES EXHIBITED NO CRACKS, TEARS OR
   PERFORATIONS CAUSED DURING SIX YEARS OF SERVICE.

        THE EXISTING SYNTHETIC CAP APPEARS TO PREVENT PERCOLATION OF
   STORMWATER SINCE IT PROMOTES STORMWATER RUNOFF TO A COLLECTION DITCH
   RUNNING ALONG THE PERIMETER OF THE PITS.  HOWEVER, IF THE CAP IS NOT
   MAINTAINED PROPERLY, THERE IS A POTENTIAL FOR CRACKS, TEARS OR
   PERFORATIONS TO OCCUR WHICH WOULD CONTRIBUTE TO GROUNDWATER
   CONTAMINATION THROUGH LEACHING OF THE VCM, EDC AND TCE.  THIS
   ALTERNATIVE DOES NOT ATTAIN PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS AS
   DEFINED BY CERCLA.

   ALTERNATIVE NO. 2 - RECAPPING

        THIS ALTERNATIVE INVOLVES PLACING 18" - 24" OF LOOSE MATERIAL
   (SAND/GRAVEL) TO SERVE AS A DRAINAGE LAYER ON TOP OF THE EXISTING
   SYNTHETIC LINER AND PROVIDING AN ADDITIONAL SYNTHETIC CAP OVER THE
   DRAINAGE LAYER.  THIS NEW LINER WOULD THEN BE COVERED WITH TOPSOIL AND
   REVEGETATED.  THE NEW LINER WOULD EXTEND 10 FEET BEYOND EXISTING LINER.

        THIS DOUBLE CAP ALTERNATIVE WILL PROVIDE MORE PROTECTION AGAINST
   GROUNDWATER CONTAMINATION THAN A SINGLE SYNTHETIC CAP.  ANY PERCOLATION
   THAT COULD POSSIBLY PENETRATE THROUGH THE FIRST LINER SHOULD BE RETAINED
   BY THE DRAINAGE SYSTEM AND THE SECOND LINER.  THE DOUBLE CAP IS MORE
   RELIABLE IN PREVENTING LEAKAGE THAN THE SINGLE CAP OVER TIME AND
   REPRESENTS A SMALL INCREASE IN COST.  THIS ALTERNATIVE MEETS ALL PUBLIC
   HEALTH AND ENVIRONMENTAL STANDARDS AS DEFINED BY CERCLA.

   ALTERNATIVE NO. 3 - EXCAVATION AND REMOVAL

        THIS ALTERNATIVE INVOLVES EXCAVATION AND REMOVAL OF ALL
   CONTAMINATED MATERIAL AND DISPOSAL IN A RCRA HWMF.  REMOVING THE
   CONTAMINATED SOIL AND SLUDGES WOULD ENTAIL EXCAVATING APPROXIMATELY
   25,000 CUBIC YARDS.  THE AREA WOULD BE REGRADED UPON THE REMOVAL OF THE
   CONTAMINATED MATERIAL.

        THIS ALTERNATIVE WOULD ELIMINATE THE SOURCE OF CONTAMINATION AND
   THEREFORE PROTECT THE GROUNDWATER FROM FURTHER CONTAMINATION.

        THIS ALTERNATIVE MEETS ALL PUBLIC HEALTH AND ENVIRONMENTAL
   STANDARDS AS DEFINED BY CERCLA.

   E. FORMER PVC RESIN STORAGE AREA - REMEDIAL ALTERNATIVES

        THE FORMER PVC STORAGE AREA (APPROXIMATELY 12,000 FT2 IN AREA) HAD
   BEEN EXCAVATED AND REGRADED IN 1974 BY STAUFFER.  DURING THE PERFORMANCE
   OF THE FS, FOURTEEN TEST PITS WERE EXCAVATED UNDER THE SUPERVISION OF A
   GEOLOGIST FROM ROUX ASSOCIATES IN ORDER TO DETERMINE THE EXTENT OF
   CONTAMINATION IN THIS SOURCE AREA.  THE CONCENTRATIONS OF EDC IN THE
   SOIL RANGED FROM ND TO 120 PPM AND THE CONCENTRATIONS OF TCE RANGED FROM
   ND TO 210 PPM.  ND INDICATED CONCENTRATIONS LESS THAN THE 4 PPM
   DETECTION LIMIT.

        THE REMEDIAL ACTIONS FOR THE FORMER PVC RESIN STORAGE AREA INVOLVE
   PREVENTING THE STORMWATER FROM CONTACTING THE PVC RESIN AND CONTAMINATED
   SOIL THAT ARE PRESENT ON-SITE.  THE REMEDIAL ALTERNATIVES, THEREFORE,



   INVOLVE EITHER REMOVAL OF ALL THE CONTAMINATED MATERIAL OR CAPPING TO
   PREVENT STORMWATER PERCOLATION.  DIRECT CONTACT OF THE CONTAMINATED
   MATERIAL WITH THE UNDERLYING GROUNDWATER IS NOT ANTICIPATED TO BE A
   PROBLEM SINCE THE WATER TABLE LIES BELOW THE AREA OF CONTAMINATION.

   ALTERNATIVE NO. 1 - NO ACTION

        THIS ALTERNATIVE INVOLVES NO REMEDIAL ACTION AND LEAVES THE SOURCE
   IN ITS EXISTING STATE.  AT THE PRESENT TIME, THE STORMWATER PERCOLATES
   THROUGH THE PVC RESIN AND THE CONTAMINATED SOILS AND CONTAMINATES THE
   GROUNDWATER THROUGH LEACHING OF THE VCM, EDC AND TCE.  THE GROUNDWATER
   CONTAMINATION THROUGH STORMWATER PERCOLATION CONSTITUTES AN
   ENVIRONMENTAL AND HUMAN HEALTH THREAT.  THE NO ACTION ALTERNATIVE WOULD
   PROVIDE NO ADDITIONAL PROTECTION TO THE PUBLIC HEALTH AND ENVIRONMENT
   AND THE CONTAMINATION OF GROUNDWATER WOULD BE EXPECTED TO CONTINUE.

   ALTERNATIVE NO. 2 - EXCAVATION AND REMOVAL

        UNDER THIS ALTERNATIVE, THE AREAS OF HIGHEST CONTAMINATION WILL BE
   EXCAVATED AND DISPOSED OF IN A RCRA HWMF.  BASED ON THE ANALYTICAL
   RESULTS FROM TEST PIT EXCAVATION AND SAMPLING, IT WAS DETERMINED BY
   MALCOLM PIRNIE, THAT TEST PIT (TP) 12 AND TP-14 SHOULD BE EXCAVATED.
   TP-12 CONTAINED 210 PPM OF TCE AT A DEPTH OF 24" AND TP-14 CONTAINED 120
   PPM OF EDC AND 50 PPM OF TCE AT A DEPTH OF 42".  THE TOTAL AMOUNT OF
   MATERIAL REMOVED WILL BE 615 CUBIC YARDS.  THE HIGHEST CONCENTRATION OF
   ANY CONTAMINANT TO REMAIN IN THE SOIL WOULD BE 27 PPM OF EDC LOCATED AT
   A DEPTH OF 5'5" IN TP-9.

        THIS ALTERNATIVE WOULD NOT PROVIDE PROTECTION AGAINST GROUNDWATER
   CONTAMINATION, BECAUSE THE LEACHATE GENERATED FROM THE SOIL LEFT ON-SITE
   WOULD CAUSE CONCENTRATIONS OF CONTAMINANTS IN GROUNDWATER GREATER THAN
   THE 10-6 UNIT CANCER RISK (UCR).  THIS ALTERNATIVE DOES NOT MEET ALL
   PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS AS DEFINED BY CERCLA.

   ALTERNATIVE NO. 3 - CAPPING THE AREAS OF HIGHEST CONTAMINATION WITH
   SINGLE SYNTHETIC LINER

        UNDER THIS ALTERNATIVE THE MATERIAL WOULD BE LEFT IN PLACE AND THE
   AREAS OF HIGHEST CONTAMINATION WILL BE CAPPED WITH A SYNTHETIC CAP.  THE
   CAP WOULD BE INSTALLED OVER A 2,700 SQUARE FOOT AREA AROUND BOTH TP-12
   AND TP-14.  PRIOR TO CAP INSTALLATION, ADDITIONAL TESTS WOULD BE
   PERFORMED AROUND TP-12 AND TP-14 TO CONFIRM THAT SIGNIFICANT LEVELS OF
   PVC SLUDGES EXIST AND WARRANT CAPPING.

        THIS ALTERNATIVE WOULD NOT PROVIDE PROTECTION AGAINST GROUND WATER
   CONTAMINATION, BECAUSE THE LEACHATE GENERATED FROM THE SOIL LEFT
   UNCOVERED WOULD CAUSE CONCENTRATIONS OF CONTAMINANTS IN THE GROUNDWATER
   GREATER THAN THE 10-6 UCR.  ALSO, THE AREAS THAT WILL BE CAPPED MAY
   DEVELOP CRACKS, TEARS OR PERFORATIONS IF THEY ARE NOT PROPERLY
   MAINTAINED.  THIS COULD CONTRIBUTE TO GROUNDWATER CONTAMINATION THROUGH
   LEACHING OF THE VCM, EDC AND TCE.

        THIS ALTERNATIVE DOES NOT ATTAIN PUBLIC HEALTH AND ENVIRONMENTAL
   STANDARDS AS DEFINED BY CERCLA.

   ALTERNATIVE NO. 4 - CAPPING THE ENTIRE AREA WITH A SINGLE SYNTHETIC CAP

        THIS ALTERNATIVE INVOLVES INSTALLATION OF A SYNTHETIC CAP OVER THE
   ENTIRE AREA.  THE INSTALLATION OF THE SYNTHETIC MEMBRANE WOULD INVOLVE
   SUB-BASE GRADING, PLACEMENT OF A SAND LAYER, INSTALLATION OF A MEMBRANE,
   TOPSOIL PLACEMENT AND VEGETATION OF TOPSOIL.  THE SYNTHETIC LINER WOULD
   ALSO EXTEND APPROXIMATELY 10 FEET BEYOND THE AREA OF CONTAMINATION.



   THIS ALTERNATIVE DOES NOT ATTAIN PUBLIC HEALTH AND ENVIRONMENTAL
   STANDARDS AS DEFINED BY CERCLA.

   ALTERNATIVE NO. 5 - CAPPING THE ENTIRE AREA WITH A DOUBLE SYNTHETIC CAP

        THIS ALTERNATIVE INVOLVES INSTALLATION OF A DOUBLE SYNTHETIC CAP
   OVER THE ENTIRE AREA.  THE INSTALLATION OF A DOUBLE SYNTHETIC LINER
   WOULD INVOLVE GRADING THE SITE, PLACEMENT OF A SAND LAYER, INSTALLATION
   OF A LOWER MEMBRANE, INSTALLATION OF A DRAINAGE LAYER, PLACEMENT OF AN
   UPPER MEMBRANE, TOPSOIL PLACEMENT AND VEGETATION OF TOPSOIL.

        THE DOUBLE CAP ALTERNATIVE WILL PROVIDE MORE PROTECTION AGAINST
   GROUNDWATER CONTAMINATION THAN A SINGLE SYNTHETIC CAP.  ANY PERCOLATION
   THAT COULD POSSIBLY PENETRATE THROUGH THE FIRST CAP WOULD BE RETAINED BY
   THE DRAINAGE LAYER AND THE SECOND CAP.

        THE DOUBLE CAP ALTERNATIVE IS MORE RELIABLE IN PREVENTING LEAKAGE
   THAN A SINGLE CAP AND REPRESENTS A SMALL INCREASE IN COST.

        THE DOUBLE CAP ALTERNATIVE MEETS ALL PUBLIC HEALTH AND
   ENVIRONMENTAL STANDARDS AS DEFINED BY CERCLA.

   F. GROUNDWATER - REMEDIAL ALTERNATIVES

        AT THE PRESENT TIME, GROUNDWATER CONTAINING EDC, VCM ND TCE IS
   FLOWING WEST FROM THE AREA OF THE IDENTIFIED SOURCES.  GROUNDWATER
   FLOWING TO THE NORTHWEST TOWARD OW-5 TURNS IN A NORTHERLY DIRECTION
   (ROUGHLY PARALLEL TO ROUTE 13) AND FLOWS TOWARDS RED LION CREEK.
   GROUNDWATER FLOWING TOWARD OW-16 TURNS IN A SOUTHERLY DIRECTION AND
   FLOWS TOWARDS DRAGON RUN.  THE ALTERNATIVES TO BE DISCUSSED BELOW
   INVOLVE EITHER PLUME REMEDIATION OR PLUME MANAGEMENT.  FOR THE
   ALTERNATIVES THAT INVOLVE PLUME REMEDIATION, THE RECOVERED WATER WILL BE
   USED IN FORMOSA'S PVC PLANT OPERATIONS.  DURING ANY LOW WATER DEMAND
   PERIOD AT THE PLANT, THE RECOVERED WATER WILL BE DISCHARGED TO FORMOSA'S
   WASTEWATER TREATMENT PLANT.  THE DISCHARGE OF THE TREATED GROUNDWATER
   WILL BE IN COMPLIANCE WITH NPDES STANDARDS.

        ALTERNATIVE TECHNOLOGIES CONSIDERED FOR GROUNDWATER REMEDIATION
   INCLUDED BIOLOGICAL, PHYSICAL AND CHEMICAL TREATMENT.  DUE TO LOW
   CONCENTRATIONS OF CONTAMINANTS IN THE GROUNDWATER, MOST ALTERNATIVES
   WERE ELIMINATED ON BOTH A TECHNICAL AND COST BASIS.  AIR STRIPPING
   REMAINED AFTER INITIAL SCREENING BUT WAS NOT CHOSEN BECAUSE REUSE OF THE
   WATER IN THE PLANT WAS MORE COST-EFFECTIVE.

   ALTERNATIVE NO. 1 - NO ACTION

        THIS ALTERNATIVE INVOLVES NO REMEDIAL ACTION AND LEAVES THE SITE IN
   ITS EXISTING STATE.  A DETAILED HYDROGEOLOGIC INVESTIGATION HAS
   CONFIRMED THE PRESENCE OF THE CONTAMINANTS VCM, EDC AND TCE IN THE
   COLUMBIA AQUIFER.  THE AQUIFER SERVES AS A DRINKING WATER SUPPLY TO
   RESIDENTS IN THE SURROUNDING AREA.  WITHOUT GROUNDWATER CONTROLS, THE
   CONTAMINANT PLUME WILL CONTINUE TO MIGRATE IN THE NORTHERLY AND
   SOUTHERLY DIRECTIONS AND WILL IMPACT THE RESIDENTIAL WELLS LOCATED
   DOWNGRADIENT.  AT THE PRESENT, AN ESTIMATED 25-30 RESIDENCES ARE LOCATED
   DOWNGRADIENT OF THE  NORTHERLY AND SOUTHERLY PATHS OF PLUME.  THE
   MIGRATION OF THE CONTAMINATED PLUME REPRESENTS A SIGNIFICANT POTENTIAL
   THREAT TO THOSE CITIZENS WHO ARE CURRENTLY USING THE AQUIFER THROUGH
   DIRECT EXPOSURE VIA INGESTION, INHALATION AND DERMAL CONTACT.

        THE CONTAMINATED GROUNDWATER, IF NOT RECOVERED, WILL EVENTUALLY
   DISCHARGE INTO RED LION CREEK AND DRAGON RUN.  ADDITIONALLY, IS HAS BEEN
   CALCULATED THAT EDC AND VCM WILL BE PRESENT IN THE GROUNDWATER AT THE
   DISCHARGE POINT IN CONCENTRATIONS GREATER THAN ALLOWED BY EPA WATER



   QUALITY CRITERIA.  AQUATIC AND TERRESTRIAL BIOTA MAY BE IMPACTED DUE TO
   THE PRESENCE OF THESE CONTAMINANTS IN THE SURFACE WATERS.  ALSO, THERE
   IS A POTENTIAL THREAT TO THE POPULATION UTILIZING THESE CREEKS FOR
   RECREATIONAL OR DRINKING PURPOSES.

       A NO ACTION ALTERNATIVE WOULD PROVIDE NO ADDITIONAL PROTECTION TO
   THE PUBLIC HEALTH OR ENVIRONMENT AND THE CONTAMINATION OF THE
   GROUNDWATER AND SURFACE WATERS WOULD BE EXPECTED TO CONTINUE.

   ALTERNATIVE NO. 2 - DOWNGRADIENT PUMPING TO COLLECT GROUNDWATER AT THE
   EDGE OF THE EXISTING PLUME IN THE BURIED VALLEY

        THIS ALTERNATIVE INVOLVES INSTALLATION OF TWO LINES OF PUMPING
   WELLS, ONE ACROSS THE BURIED VALLEY AT THE NORTHERN EDGE OF THE PLUME
   AND ONE ACROSS THE VALLEY AT THE SOUTHERN EDGE IN ORDER TO COLLECT THE
   EDC, VCM AND TCE CONTAMINATED GROUNDWATER.  (SEE FIG. 8).

        EDC AND VCM HAVE BEEN DETECTED IN MONITORING WELL OW-5 (AT 1,6000
   AND 310 PARTS PER BILLION(PPB), RESPECTIVELY DURING AUGUST 1984
   SAMPLING).  WELL OW-32, 300 FEET DOWNGRADIENT OF OW-5, HAS NOT SHOWN
   THESE COMPOUNDS.  LIKEWISE, OW-22, FURTHER DOWNGRADIENT, HAS NEVER SHOWN
   EDC OR VCM.  THEREFORE, THE EDGE OF THE PLUME IS SOMEWHERE BETWEEN OW-5
   AND OW-32.

        THROUGH AUGUST 1984, OW-3 HAD CONSISTENTLY SHOWN TRACES OF EDC
   (LESS THAN 5 PPB) BUT NO VCM.  IN THE DECEMBER 1984 SAMPLING, EDC AND
   VCM WERE DETECTED.  THE NORTHERN LINE WOULD CONSIST OF SIX WELLS EACH
   PUMPING 1015 GPM.  OW-5 COULD BE INCORPORATED INTO THIS LINE OF PUMPING
   WELLS.  ANY EDC/VCM/TCE THAT MAY HAVE MIGRATED PAST OW-5 TOWARDS OW-2,
   WILL BE DRAWN BACK TOWARD AND WITHDRAWN BY THE NORTHERN LINE OF PUMPING WELLS.

        SIX PIEZOMETERS WOULD BE INSTALLED BOTH UPGRADIENT AND DOWNGRADIENT
   OF THIS LINE OF WELLS.  WATER LEVELS WILL BE TAKEN ON A QUARTERLY BASIS
   FOR THE DURATION OF THE PUMPING TO DEMONSTRATE THAT THE SYSTEM IS
   EFFECTIVELY INTERCEPTING ALL EDC, VCM, AND TCE CONTAMINATION IN THE
   IDENTIFIED PLUME AREA.

        THE SOUTHERN LINE OF PUMPING WELLS WOULD TREND NORTHEAST FROM ROUTE
   13 THROUGH OW-16.  THROUGH THE ACTION OF THESE WELLS, ALL EDC, VCM AND
   TCE FLOWING TO THE SOUTH FROM THE EXISTING PLUME AREA CAN BE
   INTERCEPTED.  OW-30 SHOWED EDC (1,100 PPB) AND VCM (50 PPB) FOR THE
   FIRST TIME DURING AUGUST 1984 SAMPLING.  EDC/VCM/TCE IN THE VICINITY OF
   OW-30 WILL BE DRAWN BACK TO THE PROPOSED LINE OF PUMPING WELLS.  SIX
   PIEZOMETERS WOULD BE INSTALLED BOTH UPGRADIENT AND DOWNGRADIENT OF THIS
   LINE OF WELLS, SO THAT ACCURATE WATER LEVEL DATA CAN BE COLLECTED.  IN
   THIS WAY IT CAN BE SHOWN THAT ALL EDC/VCM/TCE FROM THE IDENTIFIED PLUME
   IS BEING INTERCEPTED.  SIMILAR TO THE NORTHERN LINE, SIX PUMPING WELLS
   WOULD BE REQUIRED.  EXISTING MONITORING WELL OW-16 COULD BE INCORPORATED
   AS ONE OF THE PUMPING WELLS.  EACH PUMPING WELL IN THE NORTHERN AND
   SOUTHERN LINES WOULD CONSIST OF SIX-INCH DIAMETER CASING AND TEN FEET OF
   SCREEN.  WELL DEPTHS WOULD RANGE FROM 50 TO 70 FEET BELOW THE SURFACE
   AND EACH WELL WOULD BE PUMPED AT 10 TO 15 GPM.  THE PIEZOMETERS WOULD
   CONSIST OF TWO-INCH DIAMETER CASING AND SCREEN AND BE SCREENED AT THE
   SAME HYDROGEOLOGIC SETTING AS THE PUMPING WELLS.  THE LOWER PORTION OF
   THE COLUMBIA AQUIFER HAS BEEN SHOWN TO BE CONTAMINATED WITH EDC, VCM AND
   TCE IN THE FEBRUARY 4, 1983, HYDROGEOLOGY REPORT.

        THESE TWO LINES OF WELLS ARE DESIGNED TO INTERCEPT AND COLLECT
   WATER FROM THE DEEPER PORTION OF THE AQUIFER THAT CONTAINS THE EDC, VCM
   AND TCE.  THE EXACT NUMBER, LOCATION AND PUMPING RATES WILL BE ADJUSTED,
   IF NECESSARY, DURING THE FINAL DESIGN PHASE OF THE REMEDIAL PROGRAM TO
   ENSURE COMPLETE CAPTURE OF THE GROUNDWATER PLUME.



        THE RECOVERY WELLS WILL BE OPERATED UNTIL THE CONCENTRATIONS OF
   VCM, EDC AND TCE IN THESE WELLS REACH 1 PPB, 0.94 PPB, AND 2.7 PPB
   RESPECTIVELY FOR TWO CONSECUTIVE SAMPLE ANALYSIS.

        THIS ALTERNATIVE ALSO INCLUDES REPLACEMENT OF THE GETTY GAS
   STATION, STAPLEFORD CHEVROLET AND TELEPHONE COMPANY RELAY STATION WELLS.
   A PILOT HOLE TO 300 FEET BELOW LAND SURFACE WILL BE DRILLED AND SEDIMENT
   CORES WILL BE LOGGED AT REGULAR INTERVALS.  A SUITABLE WATER-BEARING
   UNIT IN EITHER THE MAGOTHY OR UPPER POTOMAC AQUIFERS WILL THEN BE
   SELECTED AS AN ALTERNATIVE SOURCE OF WATER TO THESE BUSINESSES.

        TWO MONITORING WELLS WILL BE INSTALLED AT THE SOUTHERN EDGE OF THE
   PLUME TO MONITOR THE MOVEMENT OF THE CONTAMINATED PLUME.  THESE WELLS
   WILL BE SAMPLED SEMI-ANNUALLY FOR VCM, EDC AND TCE.  DOWNGRADIENT
   RESIDENTS USING WELL WATER WILL BE PROVIDED A PERMANENT POTABLE WATER
   SUPPLY, IF EPA/DNREC DETERMINE AT ANY TIME, THAT CONTAMINATION OF THE
   RESIDENTIAL WELLS IS IMMINENT.

   THIS ALTERNATIVE PROVIDES FOR PLUME CONTROL, GROUNDWATER REMEDIATION AND
   ALTERNATE WATER SUPPLIES.

   ALTERNATIVE NO. 3 - DOWNGRADIENT AND WITHIN PLUME PUMPAGE TO COLLECT ALL
   CONTAMINATED GROUNDWATER

        THIS ALTERNATIVE INVOLVES THE TWO LINES OF PUMPING WELLS DESCRIBED
   IN ALTERNATIVE NO. 2.  IN ADDITION, A THIRD LINE OF WELLS WOULD BE SET
   UP WITHIN THE EXISTING PLUME AREA.  USE OF THE THREE LINES OF WELLS
   WOULD SPEED UP THE CLEAN-UP TIME, BECAUSE MORE WATER WOULD BE COLLECTED.
   (SEE FIG. 8).

        THE THIRD LINE OF WELLS WOULD CONSIST OF EIGHT NEW PUMPING WELLS
   SPACED APPROXIMATELY 125 FEET APART.  THE LINE WOULD EXTEND FROM THE
   VICINITY OF EXISTING MONITORING WELL OW-17 TOWARDS MONITORING WELL OW-1.
   BOTH FOUR-INCH DIAMETER MONITORING WELLS OW-17 AND OW-1 COULD BE USED AS
   PART OF THIS SYSTEM.  THE TOTAL OF TEN WELLS IN THIS LINE WOULD BE
   PUMPED AT 10 GPM EACH WHICH WOULD ADD AN EXTRA 100 GPM OF PUMPAGE TO
   THIS ALTERNATIVE.

        THE THIRD LINE OF NEW WELLS WITHIN THE EXISTING PLUME AREA WOULD
   EFFECTIVELY INTERCEPT CONTAMINATED GROUNDWATER FLOWING FROM THE
   IDENTIFIED SOURCES.  THE TWO LINES IN THE BURIED VALLEY WOULD
   EFFECTIVELY INTERCEPT GROUNDWATER CONTAINING EDC, VCM AND TCE FROM THE
   EDGE OF THE EXISTING PLUME.

        EACH WELL IN THE THIRD LINE OF WELLS WOULD CONSIST OF A SIX-INCH
   DIAMETER CASING WITH FIVE FEET OF SCREEN.  THESE WELLS WOULD BE
   SHALLOWER THAN THEIR BURIED VALLEY EQUIVALENTS DUE TO THE HIGHER
   ELEVATION OF THE UNDERLYING AQUITARD.  IT IS ESTIMATED THAT THESE WELLS
   WILL BE 50 FEET DEEP.  THE EXACT NUMBER, LOCATION AND PUMPING RATES WILL
   BE ADJUSTED, IF NECESSARY, DURING THE FINAL DESIGN PHASE OF THE REMEDIAL
   PROGRAM TO ENSURE COMPLETE CAPTURE OF THE GROUNDWATER PLUME.

        IT IS RECOMMENDED THAT TEN 2-INCH DIAMETER PIEZOMETERS BE INSTALLED
   BOTH UPGRADIENT AND DOWNGRADIENT OF THIS THIRD LINE TO EFFECTIVELY
   MEASURE THE EXTENT OF THE RADIUS OF INFLUENCE OF THIS LINE TO THE WEST.

        THIS SYSTEM OF THREE LINES OF PUMPING WELLS HAS ONE MAJOR
   ADVANTAGE.  ONE VOLUME (FROM THE SOURCES TO THE INTERCEPT WELLS) OF THE
   IDENTIFIED PLUME CAN BE REMOVED IN HALF THE TIME THAT AN EQUAL VOLUME OF
   CONTAMINATED WATER WOULD BE CAPTURED THROUGH IMPLEMENTATION OF
   ALTERNATIVE I.  THE THIRD LINE IS LOCATED DOWNGRADIENT OF A LOWER
   PERMEABILITY AREA WHERE GROUNDWATER FLOW RATES ARE SIGNIFICANTLY SLOWER



   THAN IN THE BURIED VALLEY.  THUS THE CLEANUP OF THE PLUME COULD BE
   COMPLETED IN LESS TIME.  A POTENTIAL DISADVANTAGE OF THIS EXPANDED
   SYSTEM IS THAT THE LARGER VOLUME OF WATER REMOVED (280 GPM TOTAL) MAY
   LIMIT CHOICES FOR DISPOSITION OF WATER.

        THE RECOVERY WELLS WOULD BE SHUT OFF WHEN THE CONCENTRATIONS OF
   VCM, EDC AND TCE IN THE RECOVERY WELLS REACH 1 PPB, 0.04 PPB, AND 2.7
   PPB RESPECTIVELY FOR TWO CONSECUTIVE SAMPLE ANALYSES.

        THIS ALTERNATIVE INCLUDES REPLACEMENT OF THE GETTY GAS STATION,
   STAPLEFORD CHEVROLET AND TELEPHONE COMPANY RELAY STATION WELLS AS
   DESCRIBED IN ALTERNATIVE NO. 2.

        TWO MONITORING WELLS WILL BE INSTALLED AT THE SOUTHERN EDGE OF THE
   PLUME TO MONITOR MOVEMENT OF THE CONTAMINATED PLUME.  THESE WELLS WILL
   BE SAMPLED SEMI-ANNUALLY FOR VCM, EDC AND TCE.  THE THREE LINES OF WELLS
   ARE DESIGNED TO INTERCEPT AND COLLECT WATER FROM THE DEEPER PORTION OF
   THE AQUIFER THAT CONTAINS THE EDC, VCM AND TCE.  THE EXACT NUMBER,
   LOCATION AND PUMPING RATES OF THESE WELLS WILL BE ADJUSTED, IF
   NECESSARY, DURING THE FINAL DESIGN PHASE OF THE REMEDIAL PROGRAM TO
   ENSURE COMPLETE CAPTURE OF THE GROUNDWATER PLUME.

   ALTERNATIVE NO. 4 - PLUME MANAGEMENT

        THE FOURTH ALTERNATIVE IS PLUME MANAGEMENT.  PLUME MANAGEMENT
   INVOLVES IMPLEMENTATION OF A MONITORING NETWORK TO TRACK THE MOVEMENT OF
   THE PLUME TO RECEPTORS.  UNDER NATURAL CONDITIONS, GROUNDWATER IN THE
   BURIED VALLEY FLOWS EITHER TO THE NORTH OR SOUTH TO DISCHARGE INTO RED
   LION CREEK OR DRAGON RUN RESPECTIVELY (FIGURE 8).  THE RATE OF MOVEMENT
   OF THE EXISTING PLUME TO THE NORTH APPEARS TO BE SLOWER THAN MOVEMENT TO
   THE SOUTH BECAUSE SEDIMENTS TO THE NORTH ARE SIGNIFICANTLY LESS
   PERMEABLE THAN THOSE TO THE SOUTH (BASED ON PUMP TEST RESULTS).  (SEE
   FIG. 9).

        A NUMBER OF ITEMS MUST BE ADDRESSED IN IMPLEMENTING ANY PLUME
   MANAGEMENT ALTERNATIVE.  THESE ARE:

        1. THE PROJECTED PATH(S) OF THE PLUME MUST BE VERIFIED.

        2. THE IDENTIFIED SOURCES MUST BE ABATED SO THE PLUME IS ALLOWED TO
           FLUSH ITSELF NATURALLY.

        3. AN ADEQUATE MONITORING SYSTEM MUST BE SET UP OVER THE LIFETIME
           OF THE EXISTING PLUME.

        4. DOMESTIC WELLS IN THE PATH OF THE PLUME, PARTICULARLY AT THE
           SAME HORIZON IN THE AQUIFER, MUST BE IDENTIFIED SO ALTERNATIVE
           SUPPLIES OF WATER CAN BE PROVIDED, IF NECESSARY.

        5. THE FUTURE USE OF LANDS ABOVE THE PLUME MUST BE DETERMINED SO AS
           TO PREVENT SUPPLY WELLS FROM INADVERTENTLY BEING INSTALLED INTO
           THE PLUME.

        6. THE EFFECTS (IF ANY) OF PLUME DISCHARGE INTO RECEPTORS MUST BE
           DETERMINED.

   THIS ALTERNATIVE ALLOWS CONTINUING CONTAMINATION OF THE AQUIFER AND
   DEMANDS EXTENSIVE MONITORING AND INSTITUTIONAL CONTROLS.  EPA HAS
   DETERMINED THAT THIS DOES NOT MEET ALL PUBLIC HEALTH AND ENVIRONMENTAL
   STANDARDS AS DEFINED BY CERCLA.

   ALTERNATIVE NO. 5 - DELAWARE DNREC - REMEDIAL ALTERNATIVE



        THE STATE OF DELAWARE PROPOSED AN ADDITIONAL ALTERNATIVE TO THE
   FOUR DESCRIBED ABOVE.  IN THE STATE'S PROPOSAL AN INDUSTRIAL WATER
   SUPPLY WELLFIELD WOULD BE DEVELOPED ALONG EITHER THE EAST OR WEST SIDE
   OF ROUTE 13.  THE RESULTING WATER SUPPLY COULD BE USED BY
   STAUFFER/FORMOSA FOR ONE OR MORE PURPOSES IN ONGOING OPERATIONS.  THE
   STATE ASSUMED THAT THE GROUNDWATER WOULD HAVE A MAXIMUM CONCENTRATION OF
   EDC AND/OR VCM OF 1000 PPB.  THE ACTUAL DETECTIONS PROVIDE AN AVERAGE
   CONCENTRATION OF 7,000 PPB EDC, 400 PPB VCM, AND 10 PPB TCE FOR
   GROUNDWATER COLLECTED BY THE RECOVERY WELLS.  GROUNDWATER FLOW PATHS
   WERE PROJECTED FROM THE IDENTIFIED SOURCES TO EACH OF THE POTENTIAL
   RECOVERY WELLS.  THE HIGHEST LEVELS OF VCM, EDC AND TCE RECORDED AT EACH
   MONITORING WELL WITHIN A FLOW PATH WERE AVERAGED.  EACH OF THESE NUMBERS
   WAS THEN AVERAGED.  THESE CALCULATIONS TAKE INTO ACCOUNT 25% DILUTION BY
   UNCONTAMINATED WATER WITHDRAWN ALONG WITH THE PLUME WATER.

        SUCH A WELLFIELD WOULD ACCOMPLISH THE MAJOR GOALS DESCRIBED IN THE
   STATE'S PROPOSAL.  THE MAJOR GOALS OF THE STATE'S PROPOSED ALTERNATIVE
   ARE TO PROVIDE WATER FROM A WELLFIELD WHILE ENSURING PROTECTION OF THE
   DEEPER AQUIFER SYSTEM.  AN ANCILLARY BENEFIT IS THE REMOVAL OF WATER
   CONTAINING EDC, VCM AND TCE.  THE STATE ALSO PROPOSED TO CONSTRUCT A
   WATERLINE FOR THE RESIDENCES ALONG THE DISCHARGE PATH AS PART OF THE
   CLEANUP.  HOWEVER, MALCOLM PIRNIE DETERMINED THAT THIS ALTERNATIVE WOULD
   NOT EFFECTIVELY REMOVE ALL EDC, VCM AND TCE FROM THE IDENTIFIED PLUME.
   IN PARTICULAR, THE DNREC'S ALTERNATIVE WOULD BE UNABLE TO CAPTURE ALL OF
   THE PLUME UNLESS WELLS ARE INSTALLED ALONG THE ENTIRE WIDTH OF THE
   PLUME, PARALLEL TO THE BURIED VALLEY AND IN POOR WATERBEARING AREAS.

   #OEL
   CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

        ALTERNATIVES WERE EXAMINED IN LIGHT OF APPLICABLE FEDERAL, STATE
   AND LOCAL ENVIRONMENTAL PROGRAM REQUIREMENTS AND IN LIGHT OF ALL CERCLA
   REQUIREMENTS.

        THE REMEDIAL ACTIONS PROPOSED WILL BE COORDINATED WITH THE STATE TO
   INSURE THAT THE WATER AND AIR QUALITY WILL MEET ALL APPLICABLE STANDARDS.

   #RA
   RECOMMENDED ALTERNATIVE (SEE TABLE 6)

        SECTION 300.68(J) OF THE NATIONAL CONTINGENCY PLAN (NCP) STATES
   THAT THE APPROPRIATE EXTENT OF REMEDY SHALL BE DETERMINED BY THE LEAD
   AGENCY'S SELECTION OF A REMEDIAL ALTERNATIVE WHICH THE AGENCY DETERMINES
   IS COST-EFFECTIVE (I.E., THE LOWEST COST ALTERNATIVE THAT IS TECHNICALLY
   FEASIBLE AND RELIABLE AND WHICH EFFECTIVELY MITIGATES AND MINIMIZES
   DAMAGE TO AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE AND
   THE ENVIRONMENT).  IN SELECTING A REMEDIAL ALTERNATIVE, EPA MUST
   CONSIDER ALL ENVIRONMENTAL LAWS THAT ARE APPLICABLE.  BASED ON THE
   EVALUATION OF THE COST EFFECTIVENESS OF EACH PROPOSED ALTERNATIVE, THE
   ANALYSIS CONTAINED ABOVE AND THE COMMENTS RECEIVED FROM THE PUBLIC AND
   INFORMATION FROM THE DELAWARE DEPARTMENT OF NATURAL RESOURCES AND
   ENVIRONMENTAL CONTROL (DNREC), WE RECOMMEND THE FOLLOWING REMEDIAL
   ALTERNATIVE FOR THE SIX-IDENTIFIED SOURCES AND THE GROUNDWATER:

        1. OFF-GRADE BATCH PITS - EXCAVATE AND REMOVE PVC SLUDGES AND
   CONTAMINATED SOILS TO THE LEVELS TO BE DETERMINED AT THE DESIGN STAGE;
   INSTALL A DOUBLE SYNTHETIC (OR RCRA CONFORMING EQUIVALENT) LINER,
   INSTALL MONITORING WELLS AND PERFORM QUARTERLY SAMPLE ANALYSIS FOR TCE,
   EDC AND VCM.  THE EXCAVATED MATERIAL WILL BE DIRECTLY PROCESSED AND
   RECOVERED (ESTIMATED BY THE COMPANIES TO BE 80-85%) AS A SALEABLE
   FINISHED PRODUCT TO THE MAXIMUM EXTENT POSSIBLE.  NON-RECOVERABLE



   MATERIAL WILL BE DISPOSED OF OFF-SITE AT AN APPROVED RCRA FACILITY.
   SINCE THIS ALTERNATIVE INVOLVES RECOVERY OF CONTAMINATED SLUDGES, THE
   RISK OF GROUNDWATER CONTAMINATION FROM THESE SLUDGES WILL BE ELIMINATED.

        THE DOUBLE LINER WILL PROVIDE THE MOST PROTECTION AGAINST LEAKAGE
   OF THE CONTAMINANTS.

        2. RV POND - THE SAME REMEDY AS DESCRIBED ABOVE FOR THE OFF-GRADE
   BATCH PITS.

        3. UNLINED DITCHES - EXCAVATE AND REMOVE PVC SLUDGE, INSTALL A
   SINGLE SYNTHETIC LINER.  THE EXCAVATED MATERIAL WILL BE DISPOSED OF
   OFF-SITE AT AN APPROVED RCRA FACILITY.  EXCAVATION AND REMOVAL OF PVC
   SLUDGES WILL ELIMINATE THE RISK OF GROUNDWATER CONTAMINATION FROM THESE
   SLUDGES.  THE SINGLE SYNTHETIC LINER WILL PROVIDE PROTECTION AGAINST
   LEAKAGE OF THE CONTAMINANTS INTO THE GROUNDWATER.

        4. AERATED LAGOONS - EXCAVATE AND REMOVE PVC SLUDGE, CLEAN AND
   REPAIR LAGOONS, INSTALL A DOUBLE SYNTHETIC (OR RCRA CONFORMING
   EQUIVALENT) LINER AND MONITORING WELLS.  THE EXCAVATED MATERIAL WILL BE
   RECOVERED (ESTIMATED BY THE COMPANIES TO BE 80-85%) AND THE
   NON-RECOVERABLE MATERIAL WILL BE DISPOSED OF OFF-SITE AT AN APPROVED
   RCRA FACILITY.  THE RECOVERY OF CONTAMINATED SLUDGES WILL ELIMINATE THE
   RISK OF GROUNDWATER CONTAMINATION FROM THESE SLUDGES.  CLEANING AND
   REPAIR OF THE CONCRETE LINER AND INSTALLATION OF A DOUBLE LINER ON TOP
   WILL PROVIDE THE MOST PROTECTION AGAINST LEAKAGE OF THE CONTAMINANTS
   INTO THE GROUNDWATER.

        5. CLOSED BURIED SLUDGE PITS - PLACE A DRAINAGE LAYER ON TOP OF THE
   ORIGINAL LINER.  THEN COVER WITH A SECOND SYNTHETIC LINER (OR COMPARABLE
   SUBSTITUTE IN COMPLIANCE WITH THE REQUIREMENTS OF RCRA), TOPSOIL AND
   REVEGETATE.  THE DOUBLE SYNTHETIC COVER WILL PROVIDE PROTECTION AGAINST
   STORMWATER PERCOLATION AND GROUNDWATER CONTAMINATION.

        6. FORMER PVC STORAGE AREA - COVER AND CAP THE ENTIRE AREA WITH A
   DOUBLE SYNTHETIC (OR COMPARABLE SUBSTITUTE IN COMPLIANCE WITH THE
   REQUIREMENTS OF RCRA) CAP AND REVEGETATE.  THE CAP WILL PROTECT THE
   GROUNDWATER FROM THE LEACHING OF THE CONTAMINANTS.

        7. GROUNDWATER - INSTALL ONE LINE OF SIX GROUNDWATER RECOVERY WELLS
   AT THE NORTHERN EDGE OF THE PLUME, AND ANOTHER SIX WELLS AT THE SOUTHERN
   EDGE.  REUSE THE COLLECTED GROUNDWATER IN FORMOSA'S PLANT AND DURING THE
   LOW WATER DEMAND AT THE PLANT DISPOSE OF THE GROUNDWATER AT THE
   WASTEWATER TREATMENT PLANT.  INSTALL TWO MONITORING WELLS AT THE
   SOUTHERN EDGE OF THE PLUME.  THE RECOMMENDED RECOVERY SYSTEM WILL
   COLLECT THE CONTAMINANTS AND PREVENT THE PLUME FROM MIGRATING FURTHER.

   #OM
   OPERATION AND MAINTENANCE

        PERIODIC INSPECTION AND MAINTENANCE WILL BE REQUIRED FOR ALL THE
   LINERS AND THE CAPS TO ASSURE THAT THEY ARE FUNCTIONING PROPERLY.
   PERIODIC INSPECTION AND MAINTENANCE WILL ALSO BE NECESSARY DURING
   OPERATION OF THE RECOVERY SYSTEM.  THE OPERATOR OF THE RECOVERY SYSTEM
   SHOULD HAVE EXPERIENCE WITH A MUNICIPAL WELLFIELD OR CONTAMINATED
   GROUNDWATER PUMPING SYSTEM OR HAVE DEMONSTRATED EXPERIENCE IN A
   GROUNDWATER RELATED FIELD.

        PROPER MAINTENANCE OF THE GROUNDWATER TREATMENT SYSTEM WILL BE
   REQUIRED TO ENSURE COMPLIANCE WITH THE NPDES AND THE CLEAN AIR ACT.

        THE GROUNDWATER MONITORING PROGRAM FOR THE SOURCES AND RECOVERY



   WALL SYSTEM WILL COMMENCE AFTER INSTALLATION OF THE LINERS, CAPS AND THE
   RECOVERY WELLS (EST. 12 MONTHS).  PERIODIC ANALYSIS WILL EVALUATE THE
   EFFECTIVENESS OF THE SELECTED REMEDY.

   EVALUATION OF ALTERNATIVES NOT SELECTED

        OFF-GRADE BATCH PITS AND RV POND

        THE ALTERNATIVE THAT INVOLVED INSTALLATION OF A CLAY LINER WAS NOT
   CHOSEN, BECAUSE IT MAY NOT BE COMPLETELY RELIABLE DUE TO THE POTENTIAL
   FOR CRACKING.

        THE ALTERNATIVE THAT INVOLVED INSTALLATION OF A SINGLE SYNTHETIC
   LINER WAS NOT CHOSEN, BECAUSE IT WAS LESS RELIABLE THAN THE DOUBLE
   SYNTHETIC LINER.  IF THE WASTEWATER PENETRATES THE SINGLE SYNTHETIC
   LINER IT WOULD CAUSE GROUNDWATER CONTAMINATION.  OVERALL, BOTH THE CLAY
   AND SINGLE SYNTHETIC LINERS ARE LESS RELIABLE AND ENVIRONMENTALLY
   EFFECTIVE THAN THE DOUBLE SYNTHETIC LINERS.

        THE DOUBLE LINER IS MORE RELIABLE IN PREVENTING LEAKAGE THAN THE
   CLAY OR SINGLE LINER OVER TIME AND REPRESENTS A SMALL INCREASE IN COST
   ($500,000 VS.  $460,000 AND $450,000 FOR OFF-GRADE BATCH PITS AND
   $250,000 VS. $232,000 AND $227,000 FOR RV POND).

        BOTH CLAY AND SINGLE SYNTHETIC LINERS DO NOT MEET ALL PUBLIC
   HEALTH AND ENVIRONMENTAL STANDARDS AS DEFINED BY CERCLA.

   UNLINED DITCHES

        THE SINGLE SYNTHETIC LINER WAS CHOSEN OVER THE CONCRETE LINER
   ALTERNATIVE.  THE CONCRETE LINER WAS LESS ENVIRONMENTALLY EFFECTIVE THAN
   SYNTHETIC LINER DUE TO THE POSSIBILITY OF CRACKING.  THE CONCRETE LINER
   WAS ALSO MORE EXPENSIVE THAN THE SYNTHETIC LINER ($115,000 VS. $65,000).

   THE SINGLE SYNTHETIC LINER MEETS ALL PUBLIC HEALTH AND ENVIRONMENTAL
   STANDARDS AS DEFINED BY CERCLA.

   AERATED LAGOONS

        THE ALTERNATIVE THAT INVOLVED CLEANING AND REPAIR OF THE EXISTING
   CONCRETE LINER WAS NOT CHOSEN, BECAUSE IT WOULD STILL BE SENSITIVE TO
   CRACKING AND EROSION DURING ITS OPERATION.  IF THE CRACKING OCCURS, IT
   COULD CAUSE FURTHER GROUNDWATER CONTAMINATION.

        THE ALTERNATIVE THAT CONSIDERED INSTALLATION OF A SINGLE SYNTHETIC
   LINER WAS NOT CHOSEN BECAUSE IT WAS LESS RELIABLE AND ENVIRONMENTALLY
   LESS AFFECTIVE THAN THE DOUBLE SYNTHETIC LINER.

        THE DOUBLE SYNTHETIC LINER IS MORE RELIABLE IN PREVENTING LEAKAGE
   THAN SINGLE SYNTHETIC LINER OR CONCRETE LINER OVER TIME AND REPRESENTS A
   SMALL INCREASE IN COST ($425,000 VS. $343,000 AND $278,000).

        BOTH THE CONCRETE AND SINGLE SYNTHETIC LINERS DO NOT MEET ALL
   PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS AS DEFINED BY CERCLA.

   CLOSED BURIED SLUDGE PITS

        THE ALTERNATIVE THAT INVOLVED KEEPING THE EXISTING CAP WAS NOT
   CHOSEN BECAUSE IT WAS LESS ENVIRONMENTALLY EFFECTIVE THAN THE DOUBLE
   SYNTHETIC CAP.  IT DID NOT MEET ALL PUBLIC HEALTH AND ENVIRONMENTAL
   STANDARDS AS DEFINED BY CERCLA.



        TOTAL EXCAVATION AND REMOVAL OF CONTAMINATED SLUDGES WAS REJECTED,
   BECAUSE IT OFFERED COMPARABLE PROTECTION TO THE DOUBLE SYNTHETIC CAP,
   BUT WAS CONSIDERABLY MORE EXPENSIVE ($5,946,000 VS. $155,000).

   FORMER PVC RESIN STORAGE AREA

        THE ALTERNATIVE THAT INVOLVED EXCAVATION AND REMOVAL OF HIGHEST
   CONTAMINATION AREAS WAS NOT CHOSEN, BECAUSE THE CONCENTRATIONS OF
   CONTAMINANTS LEFT ON-SITE WOULD CAUSE FURTHER DEGRADATION OF THE
   GROUNDWATER THROUGH LEACHING OF THE CONTAMINANTS.

        THE ALTERNATIVE THAT INVOLVED CAPPING THE HIGHEST CONTAMINATION
   AREAS WITH SYNTHETIC LINER WAS NOT CHOSEN BECAUSE THE UNCOVERED AREAS
   WOULD ALSO CAUSE FURTHER DEGRADATION OF THE GROUNDWATER.

        CAPPING THE ENTIRE AREA WITH SINGLE SYNTHETIC LINER WAS REJECTED
   BECAUSE IT WAS LESS ENVIRONMENTALLY EFFECTIVE THAN THE DOUBLE SYNTHETIC
   CAP.

        THE DOUBLE CAP IS MORE RELIABLE THAN THE SINGLE CAP OVER TIME AND
   REPRESENTS A SMALL INCREASE IN COST ($295,000 VS. $180,000).

        FURTHERMORE, ALL THREE OF THE ALTERNATIVES DESCRIBED ABOVE DO NOT
   MEET ALL PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS AS DEFINED BY CERCLA.

   GROUNDWATER

        ALTERNATIVE NO. 3 (I.E., 3 LINES OF RECOVERY WELLS) WAS REJECTED,
   BECAUSE THE ONLY ADVANTAGE IT HAD OVER ALTERNATIVE NO. 2 (I.E., 2 LINES
   OF WELLS) WAS THAT IT WOULD TAKE A SHORTER TIME TO CLEAN-UP THE
   GROUNDWATER.  HOWEVER, IT WAS MORE EXPENSIVE WHILE OFFERING THE SAME
   LEVEL OF PROTECTION AS ALTERNATIVE NO. 2 ($839,000 VS. $599,000).

        BOTH THE PLUME MANAGEMENT ALTERNATIVE AND ALTERNATIVE NO. 5 WERE
   MORE EXPENSIVE AND OFFERED LESS PROTECTION THAN ALTERNATIVE NO. 2
   ($1,720,000 AND $2,285,000 VS. $599,000).

        PLUME MANAGEMENT WAS ALSO REJECTED BECAUSE IT ALLOWS FOR
   CONTAMINATION OF THE AQUIFER AND NATURAL "FINISHING" OF THE CONTAMINANTS
   RATHER THAN "CLEANUP" OF THE GROUNDWATER.

        ALTERNATIVE NO. 5 WAS REJECTED BECAUSE IT WAS DETERMINED THAT IT
   WOULD NOT COLLECT ALL OF THE CONTAMINATION IN THE GROUNDWATER.

   #TMA
   TABLES, MEMORANDA, ATTACHMENTS



  #RS
                          RESPONSIVENESS SUMMARY
                          DELAWARE CITY PVC SITE
                       NEW CASTLE COUNTY, DELAWARE

                             SEPTEMBER 1986

        THIS COMMUNITY RELATIONS RESPONSIVENESS SUMMARY IS DIVIDED INTO
   THE FOLLOWING SECTIONS:

      SECTION I:   OVERVIEW - A DISCUSSION OF EPA INVOLVEMENT AT THE SITE
                   AND A DESCRIPTION OF THE EPA'S PREFERRED REMEDIAL
                   ACTION ALTERNATIVE.

      SECTION II:  SUMMARY OF PUBLIC COMMENTS RECEIVED DURING THE PUBLIC
                   COMMENT PERIOD AND AGENCY RESPONSES - A SUMMARY OF
                   COMMENTS CATEGORIZED BY TOPIC AND FOLLOWED BY EPA
                   RESPONSES.

      SECTION III: REMAINING CONCERNS - A DESCRIPTION OF REMAINING
                   COMMUNITY CONCERNS THAT EPA AND THE DELAWARE DEPARTMENT
                   OF NATURAL RESOURCES AND ENVIRONMENTAL CONTROL SHOULD
                   CONSIDER IN CONDUCTING THE REMEDIAL DESIGN AND REMEDIAL
                   ACTIONS AT THE SITE.

        IN ADDITION TO THE ABOVE SECTIONS, A LIST OF EPA COMMUNITY
   RELATIONS ACTIVITIES CONDUCTED AT THE DELAWARE CITY PVC SITE IS INCLUDED
   AS ATTACHMENT A OF THIS RESPONSIVENESS SUMMARY.

   I. OVERVIEW

     IN 1983, THE DELAWARE CITY PVC SITE WAS INCLUDED ON THE NATIONAL
     PRIORITIES LIST (NPL).

     IN MAY, 1984, EPA AND THE DELAWARE DEPARTMENT OF NATURAL RESOURCES AND
     ENVIRONMENTAL CONTROL (DNREC) ENTERED INTO A CONSENT ORDER WITH
     STAUFFER AND FORMOSA TO PERFORM A FEASIBILITY STUDY (FS) FOR THE SITE
     AND TO IMPLEMENT THE APPROVED REMEDIAL ACTION.  THE FS EVALUATED 18
     ALTERNATIVES FOR REMEDIATING THE SIX IDENTIFIED SOURCES OF
     CONTAMINATION AND FOUR ALTERNATIVES FOR GROUNDWATER REMEDIATION.

     COMMUNITY INTEREST AND INVOLVEMENT DURING THE TIME BETWEEN THE SIGNING
     OF THE CONSENT ORDER AND THE OPENING OF THE COMMENT PERIOD ON THE
     PREFERRED ALTERNATIVE WERE VERY LIMITED.

     THE FS WAS RELEASED TO THE PUBLIC FOR REVIEW AND COMMENT ON JULY 27,
     1986.  THIS MARKED THE OPENING OF THE COMMENT PERIOD, WHICH EXTENDED
     UNTIL SEPTEMBER 3, 1986.  DURING THE COMMENT PERIOD, THE EPA AND THE
     DNREC RECOMMENDED PREFERRED REMEDIAL ALTERNATIVES FOR THE SIX
     CONTAMINATION SOURCES AS WELL AS FOR GROUNDWATER REMEDIATION.

     THE ALTERNATIVES ARE DESCRIBED IN DETAIL IN SECTION 5.0 OF THE FS
     REPORT.  IN SUMMARY, THE EPA'S AND DNREC'S RECOMMENDED ALTERNATIVES
     FOR THE SIX CONTAMINATION SOURCES AND GROUNDWATER ARE AS FOLLOWS:

     DESCRIPTION OF THE SELECTED REMEDY:

     1. OFF-GRADE BATCH PITS - EXCAVATE AND REMOVE EXISTING POLYVINYL
        CHLORIDE (PVC) SLUDGE AND CONTAMINATED SOILS TO THE LEVELS TO BE
        DETERMINED AT THE DESIGN STAGE; INSTALL A DOUBLE SYNTHETIC LINER,
        INSTALL MONITORING WELLS AND PERFORM QUARTERLY SAMPLE ANALYSIS
        FOR TRICHLOROETHYLENE (TCE), 1,2, DICHLOROETHANE (EDC) AND VINYL
        CHLORIDE MONOMER (VCM), THE CONTAMINANTS OF CONCERN AT THE SITE.



        THE EXCAVATED MATERIAL WILL BE DIRECTLY PROCESSED AND RECOVERED
        AS A SALEABLE FINISHED PRODUCT TO THE MAXIMUM EXTENT POSSIBLE.
        NON-RECOVERABLE MATERIAL WILL BE DISPOSED OF OFF-SITE AT AN
        APPROVED RCRA FACILITY (EST. 1 YEAR).

     2. STORMWATER RESERVOIR (RV POND) - THE SAME REMEDY AS DESCRIBED FOR
        THE ABOVE OFF-GRADE BATCH PITS (EST. 1 YEAR).

     3. UNLINED DITCHES - EXCAVATE AND REMOVE PVC SLUDGE, INSTALL A SINGLE
        SYNTHETIC LINER.  THE EXCAVATED MATERIAL WILL BE DISPOSED OF
        OFF-SITE AT AN APPROVED RCRA FACILITY (EST. 8 MONTHS).

     4. AERATED LAGOONS - EXCAVATE AND REMOVE PVC SLUDGE, CLEAN AND REPAIR
        LAGOONS AS NECESSARY, INSTALL A DOUBLE SYNTHETIC LINER, INSTALL
        MONITORING WELLS AND PERFORM QUARTERLY SAMPLING ANALYSIS FOR TCE,
        EDC AND VCM.  THE EXCAVATED MATERIAL WILL BE RECOVERED TO THE
        MAXIMUM EXTENT POSSIBLE AND NON-RECOVERABLE MATERIAL WILL BE
        DISPOSED OF OFF-SITE AT AN APPROVED RCRA FACILITY (EST. 18 MONTHS).

     5  CLOSED BURIED SLUDGE PITS - PLACE A DRAINAGE LAYER ON TOP OF THE
        EXISTING SYNTHETIC CAP, AND COVER WITH A SECOND SYNTHETIC CAP
        (OR COMPARABLE SUBSTITUTE IN COMPLIANCE WITH THE REQUIREMENTS OF
        RCRA) AND TOPSOIL AND THEN REVEGETATE (EST. 1 YEAR).

     6. FORMER PVC STORAGE AREA - COVER AND CAP THE ENTIRE AREA WITH A
        DOUBLE SYNTHETIC CAP (OR COMPARABLE SUBSTITUTE IN COMPLIANCE WITH
        THE REQUIREMENTS OF RCRA) AND THEN REVEGETATE (EST. 6 MONTHS).

     7. GROUNDWATER - INSTALL A LINE OF SIX GROUNDWATER RECOVERY WELLS AT
        THE NORTHERN EDGE OF THE CONTAMINANT PLUME, AND ANOTHER SIX WELLS
        AT THE SOUTHERN EDGE.  REUSE THE COLLECTED GROUNDWATER IN FORMOSA'S
        PLANT OPERATIONS.  DURING PERIODS OF LOW WATER DEMAND IN THE PLANT,
        TREAT THE GROUNDWATER IN THE EXISTING WASTE WATER TREATMENT PLANT.
        INSTALL TWO MONITORING WELLS AT THE SOUTHERN EDGE OF THE PLUME.
        PROVIDE AN ALTERNATE WATER SUPPLY FOR EXISTING CONTAMINATED WELLS.

     8. OPERATION AND MAINTENANCE (O&M) FOR THE REMEDY WILL INCLUDE AS A
        MINIMUM, REGULAR INSPECTIONS AND, AS NECESSARY, REPAIRS TO THE
        LINERS AND CAPS.  THE GROUNDWATER RECOVERY SYSTEM WILL BE ROUTINELY
        MONITORED TO ASSURE THAT IT IS CAPTURING THE CONTAMINATED PLUME.

   II. SUMMARY OF PUBLIC COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD
       AND AGENCY RESPONSES

       COMMENTS RAISED DURING THE DELAWARE CITY PVC SITE PUBLIC COMMENT
       PERIOD ARE SUMMARIZED BRIEFLY BELOW.  THE COMMENTS RECEIVED DURING
       THE COMMENT PERIOD, JULY 27 TO SEPTEMBER 3, 1986, ARE CATEGORIZED BY
       RELEVANT TOPICS.

       REMEDIAL ALTERNATIVE PREFERENCES

       1. ONE COMMENTOR SUGGESTED THAT EPA AND DNREC SHOULD CONSIDER AN
          ALTERNATIVE WHICH WOULD COMPLETELY REMOVE ALL OF THE CONTAMINANTS
          AND DISPOSE OF THEM IN A SEPARATE LANDFILL OR APPROPRIATE
          FACILITY.  THIS SAME COMMENTOR WAS CONCERNED ABOUT THE PREFERRED
          ALTERNATIVE LEAVING CONTAMINANTS IN PLACE FOR FUTURE GENERATIONS.

          EPA RESPONSE - HIGH COST AND DWINDLING LANDFILL SPACE MAKES
          LANDFILLING OF ALL CONTAMINATED MATERIAL UNDESIRABLE WHEN
          SIMILAR ENVIRONMENTAL RESULTS CAN BE ACHIEVED BY THE TECHNIQUES
          DESCRIBED.  HOWEVER, EPA WILL CONSIDER TOTAL REMOVAL BEFORE
          SIGNING THE ROD.



       2. A SUGGESTION WAS MADE TO CREATE A COMMON HAZARDOUS WASTE
          TREATMENT PLANT OR DISPOSAL FACILITY FOR ALL OF THE SITES IN THE
          DELAWARE CITY AREA.

          EPA RESPONSE - DNREC ANSWERED THAT AT THIS TIME, PRIVATE INDUSTRY
          HAS NOT INDICATED AN INTEREST IN BUILDING SUCH A PLANT.

      TECHNICAL QUESTIONS/CONCERNS REGARDING REMEDIAL ALTERNATIVES

      1. ONE COMMENTOR QUESTIONED WHETHER THERE IS AN EXISTING MARKET FOR
         REFINED PVC SLUDGE.

         EPA RESPONSE - FORMOSA PLASTICS CORPORATION IS CURRENTLY
         RECOVERING PVC SLUDGE FROM THE LAGOONS ON SITE, RATHER THAN
         DISPOSING THE SLUDGE AS A WASTE.

      2. WHO HAS THE FINAL SELECTION AUTHORITY?

         EPA RESPONSE - AFTER CONSIDERING ALL RELEVANT COMMENTS, EPA WILL
         DECIDE WHICH OPTION IS MOST ENVIRONMENTALLY SOUND AND ECONOMICALLY
         FEASIBLE.

      3. A QUESTION WAS RAISED REGARDING THE TIME FRAME FOR CLEANUP AT THE SITE.

         EPA RESPONSE - FOLLOWING THE CLOSE OF THE PUBLIC COMMENT PERIOD,
         EPA WILL PREPARE A FORMAL RECORD OF DECISION (ROD) IDENTIFYING THE
         RECOMMENDED ALTERNATIVE.  SUBJECT TO THE CONDITIONS IN THE CONSENT
         ORDER, THE RESPONSIBLE PARTIES WILL HAVE 30 DAYS TO BEGIN
         IMPLEMENTATION OF THE PREFERRED ALTERNATIVE.

      4. ONE COMMENTOR ASKED WHAT WOULD BE LEFT BEHIND AFTER THE REMEDIAL
         CLEANUP IS COMPLETED.

         EPA RESPONSE - UNDER THE PREFERRED ALTERNATIVE, ALL PVC SLUDGE
         WILL BE EXCAVATED AND REMOVED FROM FOUR OF THE SIX CONTAMINATION
         SOURCES, INCLUDING THE OFF-GRADE BATCH PITS, RV POND, UNLINED
         DITCHES AND AERATED LAGOONS.  THE EXCAVATED MATERIAL WILL BE
         DIRECTLY PROCESSED AND RECOVERED AS A SALEABLE FINISHED PRODUCT
         TO THE MAXIMUM EXTENT POSSIBLE.  NON-RECOVERABLE MATERIAL WILL BE
         DISPOSED OF OFF-SITE AT AN APPROVED RCRA FACILITY.  SYNTHETIC
         LINERS WILL ALSO BE INSTALLED.  THE CLOSED BURIED SLUDGE PITS WILL
         BE COVERED WITH A RCRA TYPE CAP, AND REVEGETATED.  THE FORMER PVC
         STORAGE AREA WILL BE CAPPED WITH A RCRA TYPE CAP AND REVEGETATED.

      5. ANOTHER COMMENTOR QUESTIONED WHAT WOULD BE DONE TO ALLEVIATE
         GROUNDWATER CONTAMINATION.

         EPA RESPONSE - UNDER THE PREFERRED ALTERNATIVE, THE REMEDIAL
         ACTION WOULD INCLUDE INSTALLING ONE LINE OF SIX WELLS AT THE
         NORTHERN EDGE OF THE CONTAMINANT PLUME, AND ANOTHER SIX WELLS AT
         THE SOUTHERN EDGE.  THE COLLECTED GROUNDWATER WOULD BE REUSED IN
         FORMOSA PLANT OPERATIONS.  DURING PERIODS OF LOW WATER DEMAND IN
         THE PLANT, THE GROUNDWATER WOULD BE TREATED IN THE EXISTING WASTE
         WATER TREATMENT PLANT.  TWO MONITORING WELLS WOULD BE INSTALLED AT
         THE SOUTHERN EDGE OF THE PLUME AND AN ALTERNATE WATER SUPPLY WOULD
         BE PROVIDED FOR EXISTING CONTAMINATED WELLS.

      6. ONE COMMENTOR ASKED HOW MUCH PVC SLUDGE WAS ESTIMATED TO BE IN
         THE LAGOONS.

         EPA RESPONSE - ACCORDING TO THE FEASIBILITY STUDY, THERE ARE
         APPROXIMATELY 84 TONS OF PVC SLUDGE CONTAINED IN THE LAGOONS ON
         SITE.



      7. FORMOSA PLASTICS COMPANY COMMENTED THAT IT WAS IN AGREEMENT WITH
         EPA'S AND DNREC'S CONCEPT OF EXCAVATION OF SLUDGES AND ENGINEERING
         CONTROLS TO ELIMINATE FUTURE CONTAMINATION, HOWEVER, IT DISAGREED
         WITH EPA'S AND DNREC'S REQUIREMENT FOR DISPOSAL OF EXCAVATED
         MATERIAL AS A HAZARDOUS WASTE.

         EPA RESPONSE - IT IS EPA'S POLICY THAT ALL CERCLA-DESIGNATED
         HAZARDOUS SUBSTANCES BE DISPOSED OF AT A FACILITY IN COMPLIANCE
         WITH ALL REQUIREMENTS OF RCRA.  IN FACT, THE AGENCY INTERPRETS
         CERCLA AS REQUIRING THEIR DISPOSAL AT A RCRA FACILITY.

      8. STAUFFER CHEMICAL COMPANY COMMENTED THAT IT AGREED WITH EPA'S AND
         DNREC'S PREFERRED ALTERNATIVE FOR REMEDIATION OF THE GROUNDWATER,
         HOWEVER IT DISAGREED WITH EPA'S AND DNREC'S REQUIREMENT THAT THE
         CLOSED BURIED SLUDGE PITS AND THE FORMER PVC STORAGE AREAS BE
         CAPPED WITH A DOUBLE SYNTHETIC MEMBRANE COVER BECAUSE IT IS NOT
         COST EFFECTIVE.  IN THE ALTERNATIVE, STAUFFER COMMENTED THAT
         CONSIDERATION SHOULD BE GIVEN TO THE USE OF A SOIL MEMBER HAVING
         EQUIVALENT PERMEABILITY CHARACTERISTICS AS ONE OF THE TWO
         SYNTHETIC MEMBRANE MEMBERS PROPOSED.

         EPA RESPONSE - EPA BELIEVES THAT THE DOUBLE SYNTHETIC MEMBRANE
         COVER IS FAR MORE ENVIRONMENTALLY EFFECTIVE AND RELIABLE THAN A
         SINGLE SYNTHETIC CAP.  GIVEN THIS ADDITIONAL PROTECTION AND THE
         FACT THAT EPA DOES NOT BELIEVE THAT THE COST FOR THIS ALTERNATIVE
         FAR EXCEEDS THE COST OF A SINGLE SYNTHETIC COVER, EPA BELIEVES
         THAT THE PREFERRED ALTERNATIVE REPRESENTS A COST-EFFECTIVE REMEDY
         FOR THESE SOURCES.  EPA WILL CONSIDER THE USE OF A SOIL MEMBRANE
         HAVING EQUIVALENT PERMEABILITY CHARACTERISTICS AS THE SYNTHETIC
         MEMBRANE PROPOSED.

      PUBLIC HEALTH/ENVIRONMENTAL CONCERNS

      1. A QUESTION WAS RAISED CONCERNING HOW THE EPA AND THE DNREC CAN
         JUSTIFY LEAVING CARCINOGENIC MATERIALS AT THE SITE.

         EPA RESPONSE - EPA EXPLAINED THAT THE MAJOR THREAT TO THE PUBLIC
         EXISTS FROM MIGRATION OF THE GROUNDWATER PLUME TOWARD RECEPTORS.
         THE RECOVERY WELLS WILL INTEREST AND COLLECT THE CONTAMINATED
         GROUNDWATER BEFORE IT REACHES THE DOWNGRADIENT USERS.  THE RCRA
         CAPS AND LINERS PROPOSED WILL PREVENT FURTHER CONTAMINATION OF
         THE GROUNDWATER BY STOPPING LEACHING OF THESE CONTAMINANTS INTO
         THE GROUNDWATER.

     OTHER ISSUES

     1. ONE COMMENTOR ASKED IF THE STAUFFER CHEMICAL COMPANY HAD COMMENTED
        ON THE PREFERRED REMEDIAL ALTERNATIVE.

        EPA RESPONSE - YES, THE COMMENTS RECEIVED FROM THE STAUFFER
        CHEMICAL COMPANY ARE DESCRIBED IN THIS DOCUMENT.

     2. A QUESTION WAS RAISED CONCERNING THE CONSENT ORDER - IS THERE ANY
        CLAUSE IN THE ORDER THAT PREVENTS FORMOSA FROM SELLING ITS LAND
        HOLDINGS, WHICH IN TURN MAY COMPROMISE THE CAP AND RECOVERY WELLS?

        EPA RESPONSE - DEED RESTRICTIONS WOULD PREVENT THIS.

   III. REMAINING CONCERNS

       ISSUES AND CONCERNS EXPRESSED DURING THE COMMENT PERIOD THAT THE EPA
       WAS UNABLE TO ADDRESS DURING REMEDIAL PLANNING ACTIVITIES INCLUDE:



       1. CONCERN WAS RAISED ABOUT THE FINANCIAL SECURITY OF FORMOSA
          PLASTICS CORPORATION AND THEIR ABILITY TO MAKE ASSURANCES THAT
          THE REMEDIAL ACTIONS WILL BE CARRIED OUT TO COMPLETION AND
          REPAIRED AS NECESSARY.

       2. CONCERN REMAINED OVER HOW MUCH OF THE PVC SLUDGE COULD BE
          RECOVERABLE.  (IT IS ESTIMATED BY FORMOSA TO BE 80-85%).

       3. THE LIABILITY OF BOTH COMPANIES (FORMOSA AND STAUFFER) WAS RAISED
          AS A POINT OF CONCERN.  ONE COMMENTOR RECOMMENDED THAT THE
          COMPANIES SHOULD POST BONDS TO ENSURE THEIR LIABILITY.



                                 ATTACHMENT A

                      COMMUNITY RELATIONS ACTIVITIES CONDUCTED
                           AT THE DELAWARE CITY PVC SITE

   -  A PRESS RELEASE ANNOUNCED THAT PUBLIC COMMENTS WOULD BE ACCEPTED ON
      THE ADMINISTRATIVE CONSENT ORDER, MAY 1984.

   -  A PRESS RELEASE ANNOUNCED THE EXTENSION OF THE COMMENT PERIOD ON THE
      CONSENT ORDER, JULY 1984.

   -  THE COMPLETION OF THE FEASIBILITY STUDY, ITS AVAILABILITY AT LOCAL
      REPOSITORIES AND THE OPENING OF THE PUBLIC COMMENT PERIOD ON THE
      PROPOSED CLEANUP ALTERNATIVES WERE ANNOUNCED IN A PRESS RELEASE,
      JULY 1986.

   -  A FACT SHEET IDENTIFYING THE PREFERRED REMEDIAL ALTERNATIVES WAS
      PREPARED, AUGUST 1986.

   -  AN INFORMAL MEETING WAS HELD ON AUGUST 27, 1986 TO ANSWER QUESTIONS
      AND ACCEPT COMMENTS ON THE PROPOSED CLEANUP.



                                  TABLE 1
              ANALYSIS OF DELAWARE CITY OBSERVATION WELLS FOR
                            VCM, EDC, AND TCE (1)

                     SAMPLES COLLECTED AUGUST 21 - AUGUST 23, 1984
                      SAMPLES ANALYZED AUGUST 24 - AUGUST 31, 1984

                             CONCENTRATION (PPB)
   SAMPLE                  VCM        EDC      TCE       OTHER COMPOUNDS

   OW-3                    ND (3)    DET (4)   ND         ND
   OW-5                    310       1,600     13         ND
   OW-10                   DET         230      4         ONE AT 100 PPB
   OW-11                   250          40      4         THREE AT 17,000,
                                                          50, AND 25 PPB
   OW-13                   ND        ND         4         ND
   OW-14                   ND        ND         9         ND
   OW-16                   ND        ND        DET        ND
   OW-17                   210       3,400     15         ONE AT 3,400 PPB
   OW-17A                  ND        DET       DET        ND
   OW-18 (2)               ND        ND        ND         ND
   OW-19 (2)               ND        ND        ND         ND
   OW-22                   ND        ND        ND         ND
   OW-28 (2)               ND        ND        15         ND
   OW-29 (2)               ND        ND        ND         ND
   OW-30                   50       1,100     DET         ND
   OW-31                   ND        ND         7         ND
   OW-32 (2)               ND        ND        ND         ND
   OW-33                   ND        ND        ND         ND
   LOWER LIMIT OF           1           1       1         10
   DETECTION
   QA SPIKES AT 10 PPB    105%        93%     94%
   (AVERAGE PERCENTAGE
   RECOVERY FROM DUPLICATE
   ANALYSIS)

   NOTES:

        1. MODIFIED VERSION OF EPA METHOD 624 (PURGE AND TRAP GAS
           CHROMATOGRAPHY WITH FLAME IONIZATION DETECTION)
        2. SAMPLE SPLIT WITH EPA'S CONTRACTOR, NUS
        3. ND - NOT DETECTED
        4. DET - DETECTED BELOW THE LOWER LIMIT OF QUANTITATION, 3 PPB.



                                 TABLE 2
             ANALYSIS OF DELAWARE CITY OBSERVATION WELLS FOR
                           VCM, EDC AND TCE (1)

                  SAMPLES COLLECTED DECEMBER 19 - DECEMBER 20, 1984
                    SAMPLES ANALYZED DECEMBER 27- DECEMBER 31, 1984

                                                CONCENTRATION (PPB)
   SAMPLE                               VCM             EDC         TCE

   OW-3                                 200           2,000         5.7
   OW-3 (DUPLICATE)                     210           2,100         5.9
   OW-5                               1,500          14,000         21
   OW-11 (TOP)                        2,600              31         22
         (MIDDLE)                     2,600              36         22
         (BOTTOM)                     2,500              31         21
   OW-12                              1,400          27,000         25
   OW-15                                 60          25,000         14
   OW-16                                 ND (2)         DET (3)     DET
   OW-20                                 ND              ND         ND
   OW-21                                 ND              ND         8.3
   OW-30                                100           2,600         4.7
   OW-31                                 ND              ND         4.1
   OW-32                                 ND              ND         ND
   DETECTION LIMIT                        1               1         1
   Q.A. SPIKES AT 10 PPB AND 100 PPB   115%            106%         115%
   (AVERAGE % RECOVERY)

   NOTES:

        1. MODIFIED VERSION OF EPA METHOD 624 (PURGE AND TRAP GAS
           CHROMATOGRAPHY WITH FLAME IONIZATION DETECTION)
        2. ND - NOT DETECTED
        3. DET - DETECTED BELOW THE LOWER LIMIT OF QUANTITATION, 3 PPB.



                               TABLE 3
                     DELAWARE CITY SOIL ANALYSIS (1)
                       SAMPLES COLLECTED 10/23/84
                   SAMPLES ANALYZED 10/29/84 - 11/02/84

   TEST    SAMPLE   DEPTH                              CONCENTRATION (PPM)
   PIT NO    NO    (INCHES)  DESCRIPTION              VCM      EDC   TCE

   TP-9      1        12     SOIL AND WHITE POWDER (2) ND (3)  ND    ND
   TP-9      2        54     BLACKISH RESIDUE          DET (4) 27    DET

   TP-10     1        36     SOIL AND WHITE POWDER     ND      14   DET
   TP-10     2        36     BROWN VIRGIN SOIL         ND      ND    ND
   TP-10     3        84     BROWN VIRGIN SOIL         ND      ND    ND

   TP-11     1        12     SOIL AND WHITE POWDER     ND      18    20
   TP-11     2        24     BROWN VIRGIN SOIL         ND      ND    ND

   TP-12     1        12     SOIL AND WHITE POWDER     ND      22    ND
   TP-12     2        24     BROWN VIRGIN SOIL         ND      ND    210
   TP-12     3        12     BROWN SOIL                ND      ND    ND

   TP-13     1        12     SOIL AND WHITE POWDER     ND      14    DET
   TP-13     2        30     BROWN VIRGIN SOIL         ND      ND    DET
   TP-13     3        52     BROWN VIRGIN SOIL         ND      ND    ND

   TP-14     1        42     FINE WHITE POWDER         ND      120   150
   TP-14     2        32     WHITE SLIMY CLAY          ND      63    DET
   TP-14     3        16     WHITE POWDER              ND      24    ND
   TP-14     4        74     BROWN VIRGIN SOIL         ND      ND    ND

   TP-15     1        53     RED SOIL, STRONG ODOR     ND      ND    ND
   TP-15     2        10     SOIL AND WHITE POWDER     ND      ND    ND
   TP-15     3        32     BROWN VIRGIN SOIL         ND      ND    ND

   TP-16     1         7     SOIL AND WHITE POWDER     ND      ND    ND
   TP-16     2        49     RED SOIL/SAND             ND      ND    ND

   TP-17     1         4     WHITE POWDER              ND      DET   ND
   TP-17     2        48     RED SOIL/SAND             ND      ND    ND

   TP-18     1        12     RED SOIL                  ND      ND    ND
   TP-18     2        36     RED SOIL                  ND      ND    ND

   NOTES:

         1. MODIFIED VERSION OF EPA METHOD 624 (DISPERSION OF SOIL IN
            TETRAGLYME FOLLOWED BY PURGE AND TRAP GAS CHROMATOGRAPHY WITH
            FLAME IONIZATION DETECTION)
         2. WHITE POWDER AND WHITE SLIMY CLAY HAVE BEEN IDENTIFIED AS PVC
            RESIN. AS SHOWN IN APPENDIX C, THIS MATERIAL IS TYPICALLY
            PRESENT AS A THIN LAYER APPROXIMATELY 6 TO 12 INCHES THICK
            WITHIN THE TOP 2 FEET OF THE SURFACE
         3. ND INDICATES LESS THAN 4 PPM (DETECTION LIMIT)
         4. DET INDICATES LESS THAN 12 PPM (LOWER LIMIT OF QUANTITATION).



                                  TABLE 4
                       DELAWARE CITY SOIL ANALYSIS (1)
                          SAMPLES COLLECTED 11/29/84
                     SAMPLES ANALYZED 12/17/84 - 12/26/84

   TEST    SAMPLE   DEPTH                              CONCENTRATION (PPM)
   PIT NO    NO    (INCHES)  DESCRIPTION              VCM      EDC   TCE

   TP-19     1        18     BROWN VIRGIN SOIL        ND      ND      ND
   TP-19     2                                        ND      ND      ND
   TP-19     3                                        ND      ND      ND
   TP-19     4                                        ND      ND      ND

   TP-20     1        48     BROWN SOIL WITH          ND (2)  ND      ND
   TP-20     2               TRACES OF WHITE          ND      ND      ND
   TP-20     3               SOIL                     ND      DET (3) ND
   TP-20     4                                        ND      ND      ND

   TP-21     1        48     BROWN SOIL, NO           ND      ND      ND
   TP-21     2               VISIBLE POWDER           ND      ND      ND
   TP-21     3                                        ND      ND      ND
   TP-21     4                                        ND      ND      ND

   TP-22     1        36     BROWN VIRGIN SOIL        ND      ND      ND
   TP-22     2                                        ND      ND      ND
   TP-22     3                                        ND      ND      ND
   TP-22     4                                        ND      ND      ND

   NOTES:

         1. MODIFIED VERSION OF EPA METHOD 624 (DISPERSION OF SOIL IN
            TETRAGLYME FOLLOWED BY PURGE AND TRAP GAS CHROMATOGRAPHY WITH
            FLAME IONIZATION DETECTION)
         2. ND INDICATES LESS THAN 2 PPM (DETECTION LIMIT)
         3. DET INDICATES LESS THAN 6 PPM (LOWER LIMIT OF QUANTITATION).



                                    TABLE 6
                             DELAWARE CITY PVC SITE
                       RECOMMENDED REMEDIAL ALTERNATIVES

                                     CAPITAL                      PRESENT
       SOURCE/ALTERNATIVE            COST($) *     O/M ($/YR) *   WORTH($)

   1)  OFF-GRADE BATCH PITS         $450,000        $5,300        $500,000
       (ALTERNATIVE #1-A-I)

   2)  RV POND                      $237,000        $1,400        $250,000
       (ALTERNATIVE #2-A-I)

   3)  UNLINED DITCHES              $ 55,000        $1,100        $ 65,000
       (ALTERNATIVE #3-A-III)

   4)  AERATED LAGOONS              $407,000        $2,000        $425,000
       (ALTERNATIVE #4-C-I)

   5)  CLOSED BURIED SLUDGE PITS    $139,000        $1,700        $155,000
       (ALTERNATIVE #5-C-I)

   6)  FORMER PVC STORAGE AREA      $281,000        $1,500        $295,000
       (ALTERNATIVE #6-C-I)

   7)  GROUNDWATER                  $335,000       $30,000        $590,000
       (ALTERNATIVE #7-A)

       TOTAL                      $1,904,000       $43,000      $2,280,000

   * AS ESTIMATED BY EPA.


